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ABSTRACT

A review of phytosociological techniques, including
the Z#rich-liontpellier (Z-}i) system, Association analysis and
Simple ordination is made, using a standard data set. The

complementary nature of the results obtained is noted.

As classification erects divisions and boundaries in
a data set, and the prime method used in the analysis of Heath
vegetation is classificatory, evidence for the prescence of
'regl! vegetation boundaries is presented, together with a

discussion of their nature and function.

Heathland vegetation in Britain has been classified
using the Z-M phytosociological system, and four main types
have been distinguished, which are equated with alliances at

present in use in Europe. These are;

Erica cinerea Heath: Ulicion nanse (Duvignd, 1944 )em. ¥an den Bergen.
Celluna vulgaris Heath: Calluno-Genisition pilosae (Duvignd, 1944)
Veccinium myrtillus Heath: lyrtillion boreale (B8cher, 1943).

Erica tetralix Heath: Ericion tetralicis (Schwick, 1933).

The first three are typical of Dry heaths, whereas the
fourth indicates Uet heath. A phytogeographical analysis of the
Heath vegetation gives further velidity to these four types, indic-
ating the dependance of the three dry 'Heaths' on species which are

geographically restricted.

Use of the Z-l system and some other techniques to indicate
the nature of recent vegetation in areas now urbanised or agri-

culturalised is made, using South Gloucestershire as such an area.



SPECIES

(ii)
NOMENCLATUEE.

Species are named from the

Lichens

Hepatics

Mosses

Vascuiar plants

following sources;

Jemes, P.W. - A new check-list of British
Lichens. The Lichenologist, (3), 1965.

Jones, E.W. - An annotated list of British
Hepatics. Trans. B.B.S., 3, 1958.

Richards, P.W. and Wallace, E.C.
An annotated list of British Mosses.
TranS. B.B.S., 1, 19500

Dandy, J.E., - List of British Vascular Plants,
London, 1958, together with changes noted in

Dandy, J.E. - Nomenclatural changes in 'List
of British Vascular Plants'. Vatsonia, (7),
1969. .

Species named from other sources are;

Zygogonium ericetorum, Kiltz.

Helianthemum numnularium, (L) Miller.

Pilosella officinarum, CH and F.V/. Schultz.

P. peleterana (Mérat), C.H. and F.W. Schultz.

In the text and tables the following abbreviated names are used;

Agrostis montana for A. canina ssp. montana.

Serothamnus maritimus for S. scoparius ssp, maritimus,

Hypnum ericetorum for H, cupressiforme var. ericetorum.
Also, the two species Hieracium vulgatum and Rubus fruticosus are

named to the infra specific section, where possible (i.e. R. discolores).
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I. INTRODUCTION.



I.1. Aims of the project.

The major part of this project has been a study, over
as wide a range as possible, of vegetation belonging to the British
heath formation and the construction of a classification of this veg-
etation, in relation to existing information on the continent of
Europe. In addition, studies have been made on the nature of
'boundaries' within the Heath formation, and between vegetation of

the Heath formation and other formations.

At the outset it was reglised that souc restriction: would
have to be imposed on the Geographical arecas studied. To this end
Britain (mainlend Scotland, Ungland and Tales, with associated Islands
end the Isle of llan) was taken es the unit area, end Irelend excluded.
The extreme aceariityof this latter country, with its attendant wide
range of Heathland vegetation made its inclusion untenable at this
stage. An additional part of the project was to test the effect of

several differing 'numerical' methods against a standard data set.

This introduction deals with some theoretical aspects of the
Zlrich-llontpellier (Z.11.) School of Phytosociology, existing "synsys-
tematics” of the Heath formation, and the results of previous work

attempted in Britain on the heath formation.

I.2. Terminology.
'Phytosociology' is usually regarded, in English speaking
countries, as the study (quantitative or qualitative) of plant

communities, and that is the sense in which it is used from now on.

The term Formation has been used and defined many times

in the early ecological literature. First used by Grisebach (1838)



2,

with reference to the controlling influence of marcoclimate on
vegetation, Weaver and Clements (1929) reinforced this idea, terming
formation as "a fully developed, or climax, community of a natural
area in which the essential climatic relations are similar, or

identical - It is a product of the climate and controlled by it."

"dealing with the grouping of Individusal species of the Flora on a

given substratum”.

Moss (1907, 1911) used the idea that all associations (his
sense) that are developed on the same habitat constitute a 'formation!
(i.e. all communities developed over chalk, including grassland, scrub,
chalk heath, beechwood etc., would constitute a 'formation'). With
respect to this useage of the term, Tansley (1920) observed; "So far
as Enéland is concerned this is a perfectly good, workable, objective
classification, affording an excellent conspectus of the actual veget-
ation." Though this may be true, the system is obviously untenable
in an international context, and, it would be difficult to reconcile

it with existing International Systems.

Tansley (1939) synthesised some of these differing viewpoints
and defined formations as "relatively stable communities determined. by
_ edaphic or biotic factors, each marked by the dominance of a charac-

teristic lifefom, but divisible into Geographical regions.”

Dansereaun (1957), further simplified this into the following
definition "one or more plant communities exhibiting a definite
structure and physiognomy; a structursl or physicmomic unit of veget-

ation.”" As this is the most elegantly simple definition, it is the
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one adopted in all future references to formation.

Perhaps two of the most ebused terms in phytosociological

useage are "Community" and "association®.

(a) Community (Géman: Pflanzengemeinschaft). This temm is
taken as meaning - "g group of individuals of plant species, the
composition of which being determined by the environmental conditions
and the mutual relations of these species, i.e. composition, abundance,
dominance, sociability (cf. the phytocoenose conceﬁt of Becking, 1957)."
N.B. the tem 'community' used in Section V is used strictly in the

terms of hierachical position. (sensu de Smidt, 1966).

(b) Association. This has been used as the 'basic unit' of
se;oreral differing synsystematic schools, and it has been defined in
rather different ways. Here its definition is taken as, "an abstrac-
tion of several plant communities, identified by its own characteristic

species composition."”

'Heath' is defined by Tansley (1939) as "an oceanic or sub-
oceanic plant formation dominated by ericaceonsundershrubs, mainly the
cormon heather or ling (Lalluna vulgaris) » but also by other members of
the Ficacese. In countries bordering the North Sea or Atlantic, this
formation is prevelant on porous soils aﬁd wéll drained slopes or

plateaux."”

There are, however, vernacular distinctions within the form-
ation, i.e. betueen 'Heath' and 'loor'. (N.B. here the useage in Germany
of the two terms 'Heide' and 'Heidemoor'.) Use of the tem 'Upland
Heath' was q\;ite considerable in the early literature, e.g. Smith (1911),

Elgee (1914) and Tatson (1932). The dividing line between 'Heath' and
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'bog' is also rather confused in the literature - leading to use

of the tem 'Uet Heath'.

To try and integrate some of these problem areas, the
following definition was made at the start of the éro,ject; "Heathland
‘is defined as that type of land covered vholely or partly by €:ricaceous
shrubs, with o peat depth of not more than 220nﬁ“. This includes not
only ell the types of Tansley's 'Heath Formation' (1939), but also is

compatible with 'Heathland' of all other continents.

I.3. Choice of Liethod.

There is an extremely wide range of methods currently in
use for studying vepetation, some of which are described in Section II.
The main criteria considered in this present study in choosing the most
suitable "method" for a large scale study of Heath vegetation were
(i) ease of useage, (ii) availability of European descriptions for com-
parative purposes, (iii) production of a classification, preferably by
a polythetic process (i.e. one which considers all of the factors (species)
vhen making a division or fusion of data). The one method which
satisfied all these requirements was that used ‘by the Zurich-llontpellier
School (Braun-Blanquet, 1964) and Section (7) shows' a classification

derived using the principles of this school.

Other factors which count in favour of the use of this
system are as follows:-
(1) Although there are other schools in use on the continent,
(Upsala School, DuRietz, 1920) and the Russian School of Biocoenology,
Tawilow, 1950), they are often integrated with the Z-ll System. For
example, several of the higher divisions of the hierachy of some

vegetation types of the Z-li system are based on those derived from
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Norfhagen and other Scandinavian mworkers (e.g. Scheuchzerio-
Caricetea fuscae Nordh, 1936). This is possible because the basic
underlying tennets are similar in éll three cases, unlike soae of
the more mathematical methods used in Britain and Awmerica, which have

virtually no common ground with the European schools.

(ii) From the vegetational units produced by the application of
this system, both large scale local and smaller scaled national and
international vegetation meps are easily produced. Naturally, a map
of this sort is of immense use in conservation, planning, landscape

architecture and land use management.

(iii) The publication of "Irische Pflanzengessll-schaften” (Braun-
Blanquet and Ttixen, 1952), clearly shows the applicability of this
system to British vegetation, as have more recent theses by ¢'Sulliwvan

(1965) and Shimwell (1969).

I.4. Theory and Practice of the Z-lI System.

LTohe1. Introduction. There has been surprisingly little published

in the English language on the theory or methodology of the Z-iI School.
Poore (1955,56) has outlined some of the theoretical points behind the
school, but has also modified them by proposing additional facets to the
system, particularly the concept of 'nodum' or abstract vegetation unit
of any category, as a refererce point in a field of more or less contin-
uous variation. Whilst this idea has valuable potential in some types
of vegetation, it is perhaps unfortunate to be advanced as a general
principle. lioore (1962) points out that many of the criticisms made

by Poore (particularly his over-emphasis on the importance of 'Fidelity')

do not apply to the system as practised by most European Phytosociologists



6.

today, and adds a little more detail on the methodology of the Z-i
system. Becking (1957) has produced an excellent review of the
system, particulasrly from the American standpoint, but, again, rather

over-emphasised the importance of Fidelity.

As Moore (1962) points out, the use of the term "Charakter-
arten", implict from the faithfullness of character species, has now
declined, and has been replaced by the teﬁs 'kennarten' ("know-species”)
and Trennarten (differential species), which become applied to groups
of species in the defined associations that either enable one to "know"
the association, or to be able to dfferentiate sub-divisions of the
essociation. Kennarten are essentially merely a spzscial case of
Trennarten. That this is true is obvious, because very few species
have so narrow an ecological amplitude thaf they will be found ih one

association alone.

If one considers an elementary classification of plant

species as follows:-

I. Geographically widely distributed, Ecological amplitude wide,
II. Geogrephically widely distributed, Ecological amplitude narrow.
ITT. Geographically restricted, Ecological amplitude wide.
Iv. Geographically restricted, Ecological emplitude narrow.

then species on Category IV are very likely to be suitable Kennarten

(i.e. Arctous alpina,Lzica ciliaris), species in Categories II and III

are likely to be employed as Trennarten, (i.e. Vaccinium myrtillus,

Erioa tetralix), and species in Category I are likely to be of little

‘use i"ﬁ the structuring of associations.

I.4.2. Methodology. There is even less published in the English

language on the methodology - the best account being 0'Sullivan (4965).
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Ellenberg (1956) gives a very useful and detailed account in German.
A very brief stepwise account of the method, and some of the theor-
etical aspects of the method is attempted in this Section. There are

essentially two phases to the system, (i) analysis and (ii) synthesis.

I.4.2(i) Anelysis. The main function of analysis is to collect
field not¢s of the vegetation. As there is no satisfactory English
termm for describing such action, the French relevd (- -German Aufnshme)

is used throughout the text.

The most important point of this phase is the selection of
stands, and this is also one of the bigpest stumbling blocks to
followers of the Anglo-Arerican methods, who insist completely on
random sempling. As Van der llsarel (1966) states, "Advocates of the
multiple plot, or plotless sampling methods, some times think that the
&lirich-llontpellier Students locate their single plots more or less
haphazard within a stand. In fact, in many cases, the selection of the
stand has teken place so as to make it opportune to analyse the entire
stand as a single plot. In other words, the Z-l student considers only
a very limited ares, sufficiently uniform for sampling and in those

cases it is easy to defend the single plot method.”

There are two main criteria to observe in selecting plots for
sampling, (i) the plot must be homogenous and (ii) it must be at least as
large as the minimal area. The latter is the minimum area in which the
vegetation unit can express itself. This is determined by taking a small
gize area (3 - 3 m2) and progressively doubling the size of the area.

At each step the number of new species is noted. After an initial
increase the graph will flatten out, and the minimum area is taken as

the area corresponding to the point on the greph where it begins to
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flatten (see Fig.i., which shows two such graphs, one from

Blackdown, Dorset (G.R. 30/612875) and the other from Valdridge Pell,
Co. Durham (G.R. 45/251497).) If the yegetation maximum size is
exceeded, the graph will show a sudden accelerated rise. This situation
is very important in the context of mosaic vegetation. Fig.2. shows a
graph from an area with ombrotraphic hummccisina rich fen mat, forming

two distinct vegetation unitsyg elthough apparently intimately mixed.

The minimal area for the two Heathland sites shown in Fig.1.
is about B8 m2, and in geheral an area of 10 m2 has been used in most

of the analyses made.

Vegetational homogeneity is a particularly 'tricky' problem,
as few comuunities, if any, are completely homogeneous. As Poore (1955°)
states, "without having recourse to mathematical treatments, it is quite
clear that homogeneity is a question of Scale..... In fact, the more
one examines vegetation, the more one is forced to the conclusion

that ebsolute unifornity is an illusion.”

There are two alternative approaches to the problem -
(i) use of statistics, which would be time consuming and (ii) the main
method used by Continental phytosociologists, that of "die Pflanzensoziol-
ogische Blick", or assesment of homogeneity by eye. The criteria used
most often are those defined by Dehl and Hade&, 1949; "a plant species
is said to be homogeneously distributed within a certain area if the
probability of catching an individual of the species, within a test

area, is the same in all parts of the area. A Plant Community is said

to be homogeneous if the individuals of the component plant-species,

used for community characterisation, are homogeneously distributed.”
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With these definitions borne in mind, it is possible to make
quite successful estimates of the homogeneity of areas of veget-

ation.

Once the stand has been selected, all the species present
are listed and assigned a value on a scale of cover/abundance, and
sociability. These scales used in the analyses made in the Heathland ’
vegetation are those in Ellenberg (1956). Other scales have been
proposed, and these are reviewed in Appendix III. In addition, simple
envirommental information available at the time is added ( Slope .
Exposition, % cover of the various vegetational strata, etc). It has
been found best to use a standard fom for this (see Fig.3.), as the

subsequent sbrage and relrival of the data is made considerably easier.

I.4.(ii) Synthesis. In order to clarify the processes used, a set

of 30 re_levés from Dorset are used as an example to show the manipul-
ations involved. (They are the same 30 used as a 'model' for a compar-
ative study of mathematical methods, as described in Section II). The

steps involved are enumerated below:

(1) The releves are grouped in a table, preferably on squared
paper (Table 1). This is known as the 'Raw table'.

(ii) Species which are seen to be either mutually inclusive with
other species or exclusive of other species are then marked as "potential
differential species", and are transferved to a new table (the 'Partial
ta.ble'; Table 2), re-arranged to bring out the maximum possible dis-
parity between distinct groups. Uith a large table, and many potential
differentials, several partial tables may be necessary before the final
picture becomes clarified.

(iii) The whole raw table is then re-written, with the rearranged

plot numbers, and species now in their "differential groups”.
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Date. Location.
Grid ref. Exposition. Altitude.
Field layer ht. % cover. Bryophyte layer 2 cover
Stand area. Notes.
Ach, mill, Corn. acu. Mela, pra. Spha. com.
Age. wont. Cornu, Su. Moli. cae. con. |
set, Cus, epi.,i Myli3 ano. cus,
h I v s
::;l.. Dact. gl ) ray. p:l
Al y Da‘o. eri. Nard, str. pap.
ra cary. qui,
Anag " Dauc. gur:. Nart. oss.

38 - 2N Des. fl- Nowe. cur rec.
Ant. dio. Di-. scc° * * rub,
Anth. od. Di“ alb . Odon. sph. ten.
Atc- . ) P. alb. Succ. pra.
A Dros. int. Parm. phy.

rm. mar. :
Aul. pal. rot. Ped., syl. Tara. off.,
Pryo, dil, Pelt. can. Teuc. sco.
Bet. off. E he Pilo. off. {Thel. lim.
Betula ? P o nli'—m" pel. Thui. tam.
Ble. spic. i Pimp. sax. Thym. dru.
B . Endy. n-s. . "
rac. pin. Eri .y Ping. lus. Tric. cae,
rica cil, .
syl. cin vul, Trie. eur,
Breu. chr. tet. Pinus syl, Ulex. eu
Briza med. v ¢ Plag. den. ° I'
Brv., pseu. a5, sil. 8a”.
Erio. any. min.
und.
Call. wvul. vag. Plant.lan Vace -
Caly. fis. Eup. bre. ant.tan. .
tri. mic, mar. “1} ’
c rot Pleu. sch, i,
c“”?“ ° Fest. ovi. Pohl. nut, Viola can.
am’s.atr.
bre. L rub, Polyg.ser. lac.
Fili, wvul, vul, .
fle. Zygo. eri.
Polyt.com.
fra. Gal. sax. un
Carex big. ver, Jun.
. pil.
bin. Gen. ang.
dem. pil. str.
ech G inf Pot. ere.
fg ¢ yum . ° Poter.san.
h :' Heli. num, Prim, ver.
g ‘ Hier. wul, Prun, spi.
nig. Hypo. rad. Pseu. pur.
pan. Holc, lan, Pter. aqu.
‘;Li' mol, Ptil, cil,
. Hydr. vul,
Ceph. t::xc. Hylo. spl. Quercus ?
Cet '.‘o?' Hyp. pul. Rhac. lan.
eto. 1st. Hypn. eri. Rhyn,. alb.
Chry. leu. Ry
yt. lor,
Cire. acsa. Jas. mon, squ
dis. Junc. art. Rubus cha.
pal. con. fru.
Clad. :hrl]:'. efi. Rumex_ace.
o squ. ell,
ez Koel, eri. Salix rep.
cri. Leuc. gla. Sang. off.
deg. Linum cat. Saro. mar.
fim. Liste. co. sco.
flo. Lois. pro. -|Scho. nig.
fur. Loph. bid. Scil. ver.
gra. Lo'z. flo. Sedum ang.
imp. ' ven. Selag.sel.
wac. Lotus cor. Serr, tin,
pap. uli. Sieg. dec.
pPy=. Luzu. cam. Sile, mar.
sqa. : mul, Soli. vir.
unce. Lyco. sel., Sorb. auc.
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At each stage, the transfer is aided by 'transfer strips'.
These are two strips of squared paper. Uhen the new arrangement'of the
original relevés is known, for the partial table, these are entered
along the top of this table. <Ove? them is placed a strip (A), with
numbers arithmetically arranged, sufficient to match with the total
of relevés. Strip (B) is then placed over the original numbers in
the raw table, and a new sequence is recorded on this Strip, to corr-
espond with the position of the relevé in the partial table. Table 2
illustrates this point, i.e. over Number 2 in the raw table, is placed
Number 15 on the Strip (B). The new order of relevés, and species
having been determined, they are entered with the species that were
not used as 'potential differentiels', into a completed, final table,

(Table 3.)

The vegetation is thus characterised by species groups, and

by extending the geographical range of the investigation, a more
complete classification can result. It must be stressed, however,
that the classification obtained is alvays a working hypothesis,

subject to change.
I.4.3. Evolution of the Z-i School.

As with any methodology, that of the Z-il School has
changed quite considerably since the outset. One of the most sig-
nificant changes has been concerned with the concepts of Fidelity

and character species.

At its inception, the concept of species Fidelity was of
prine importance in this system of Fhytosociology, each being calculated

on consideration of its presence, abundance, dominsnce, sociability and
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and vitality.

The idea that species could be exclusive to associations
(#esellschaftstreué is, with the exception of one or two endemic
séecies, hardly a satisfactory one. This has led to the lack of
useage of the temn "charakterarten", and the use of the two terms
"Prennarten” and "Kennarten” (the latter from the Dutch 'Kennsoort'),

as described earlier.,

The system has been modified still further by the idea that
the traditional 'association tablé' should be abandoned as a means of
displaying results, and that the interaction of species groups, deter-
mined from these tables, should be the end product of the analysis
phase. This has been successfully used by Scemuoni and Passarge (1959)
in their revision of Classification of the Uoodland associations of
N. W. Germany, and byDbing(1962) in his studies on Netherlands Shrub

and FPorest vegetations.

This gives rise to the idea that perhaps the system is
capable of being exploited in several rather different ways on a local

or regional basis, but these can be 'locked into' the Overall class-

-
AN

ification, witlriid-amaging the structure. Such a system is likely to be
very successful in terms of internstional co-operation, and it is to

be hoped that this is the way the system will evolve further. ¥van der
Maarg. (1969) bas shown how the alliances of the hierachial classification
can be related to various ordination techniques, adding to the value of
both - a further example of the receptiveness of the system to changes.
In addition to this, means of mechanizing the table work have been devel-
oped and are being refined. Benninghoff (1964) suggested using a com-

puter to sort out the differential species, and such methods have been
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developed by lioore and used in preparation of published work.

(tioore, 1968).

I.4.4. Synsystematics of European Heathlands.
I.4.4.(1) Synsystematics is the end product of vegetation study, and

like systematics, has a fairly rigid set of rules. The endings of

the various divisions of the Hierachy are as follows:-

Class - etea
Order - etalia

— Alljence  _ _=-__ __3oo_ _ _
Association - etumn
Sub-Association ~ etosun
Variant - no ending.

Associations below are usually a particularly ‘'local!
phenomenon. Because the British Heath is so much more variable
than that described from Continental Europe, the vegetation units
described in Section V have not been given association names - rather
the following terminology has been used (as in de Smidt (41966)):

Heath

Complex

Community

Variant

Sub-variant.

The 'Heath' unit is s in fact, comparable to Alliances
described, so the system is perfectly compatible with existing European

classifications, as detailed below. Further commnents on the classification

System used for the vegetations mey be found in Section V.

I.4.4(ii) Heathlands have been described fairly completely from
Continental Europe. The formation according to Rfibel (1930) is the

Ericifruticea, the only subdivision of the Ericilignosa grouped with

other 'wodly' fermations into the Lignosa. Doing (1962) suggests a
new 'Chief Formation' division of the hierachy which would include

several classes. He grouped the Heaths with dry anthropogenic grasslands
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and some degraded Forest Comuunities in the Texriberbosa. This

latter is more compatible with the existing phytosociological hierachy

than were the rather clumsy divisions of Rilbel.

“Jet.. Heath' (Sensu Tansley, 1939) has alvays been considered
separately from 'Dry Heath' within the synsiyematic framework, as they
have usually been included in the Class Oxyocco—Sphagn_etea Br-Bl-et Tx.1943
Kfoore (1968) has a useful review of this class and his classification is
followed: i.e.

Order - Encembtalia tetralicis . Lioore 1968
Alliance - Ericion tetralicis Schwick 1933.

The Erica tetralix Heath described under Section V, may be
equated with this alliance. The first detailed synsystematic treatment
of 'dry heaths' is found in Txen (1937). Several associations described
fron the North-Test German Heaths are grouped into the alliance Ulicion,
first described by llalcuit, 1929, forming a sub-division of the order

Calluno-Ulicetalia (Quantain, 1935). Tx. 1937.

Duvigneaud (1944) proposed the use of two alliances within
the latter order - the Calluno-Genistion pilosae sub-atlanticum (North
and Central Europe) and the Ulicien neni euatlanticun (7est Europe).
Lebrun et al. (1949) working from Belgian Heaths, proposed an alliance
.Ulicion, contained within the order Calluno-Ulicetalia within the
class Querco-Ulicetea. This was an attempt 4o show the relationships
betveen heathland and the Forest degradation which the;} represent.

The major disadvantage of this scheme was the structuring of a class

on the relatively local area of Belgium and N.\/. France.

Preising (1949) combined the order Calluno-Ulicetalia with a

pew order - Nardetalia, into a class which has become the most accepted
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grouping of Heath, Heather Moor and degraded montens prassland

v
vegetation - the Nardo-Callunetea. The Callino-Ulicetalia comprised:
the proposals of Duvigneaud (1944), the alliance Empetrion boreale,

B8cher, 1943 and the alliance Sarothamnion, proposed by Tfzen (1945).

- Schubert (1960) suggested a division of the order Calluno-
Ulicetalia (Quantain 1935) Tx. 1937 into the RBuatlantic Ulicetalia
(Quantain 1935) em. Schubert 1960 and the sub-Atlantic Vaccinio~Genistet-
alia Schubert 1960. The first order would comprise the Ulicion nanae
Duvigneand 1944 and Ericion umbellatae, Br.-Bl., Pinto da Silva, Rozeira

and Fontes, 1952,

The second order comprised the Empetrion Boreale, B8cher, 1943,
emn. Schubert 1960, Vaccinion vitis-idea B8cher 1943 em. Schubert 1960,
Buphorbio-Callunion Schubert 1960, and Genistion pilosae Duvignegud 1942 em.
Schubert 1960, with the Serothemnion scoparii R.Tx.19%45 apud Prsg.1949 as a
sub-alliance. The Vaccinion vitis-idae and Genistion pilosae are usually
referred to the Calluno-Genistion Duvigneaud 1944 - separation seems un-
ecessary.

Lohmeyer et al (1961), usually taken as a standard summary
synthesis of the classification to that date, has the following:

Nardo - Callunetea Prsg 1949

Calluno- Ulicetalia (Quantain 1935) R.Txz. 1937

Calluno - Genistion Duvign 194.

Ulicion nanee Duvign. 1944 em. Vanden Bergen 1958.

Ulicion galiii Des.Abb. et. Corillion 41949

Empetrion boreale BbBcher 1943

Sarothamnion R.Tx. 1945 apud Prsg. 1949

The author's note the provisional status of the last alliance,

as being not completely proven phytosociologically. Doing (41952) unites

these Sarothamnus §coparius and Ulex europeaus coummunities into the
alliance Ulici-Sarothamnion (order Pteridio-Rubetalia) included in the

Cleass Franpguletea.
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Braun-Blanquet {1966), 1odking at the problem from the
Bocus of the Iberian Heath, uses the class name Calluno-Ulicetea
Br.Bl. et Tx. 1943, with two orders; the Erica-Ulicetalia Br-Bl,
Pinto da Silva and Rozeira 1964, and a rather ill-defined order for
Northern Europe - the Erica-Genistetalia, which he suggests might

replace the Ulicetalia of Quentain (1935).

~

Within the Erice<llicetalia two alliances are suggested -
the Ericion umbellate of Lusitania and the Ulicion minforis-nanae covering
France, 5. Belgium, S. England, Wales and S. Ireland. Whilst the
former alliance is well documented, the latter I believe to be un~
sound - as there are basic differences between the communities of

S. England end Whkles and those of S. W. France.

The best solution so far attempted secems that of Rivas-

Martinez (1968), i.e.

Class: Nardo-Callunetea Prsg 1949.
Order: Calluno-Ulicetalia (Juantain 1935) Tx.1937

(N.W. and Central Europe)

Alliances: Calluno-Genistion Duvign 194k.
Ulicion nanse (Duvign 1944) em Vanden
Bergen, 1958.
Serothamnion R. Tx. 1945 apud Prsg.1949
Empetrion boreale Bbcher 1943,

Order: Ericae-Ulicetalia Br.-Bl., Pinto da Silva,
Rozeira, 1964. (S.W. Europe).

Alliances: Cistion hirsuti (Br.-Bl. et al 1953). Br.-Bl.,

Pinto da Silva, Rozeira 1964.

Genisto-Ericion aragonensis Rivas-ilar,1962,

Ericion umbellatae Br.-Bl., Pinto da Silva
Rozeira 196L.

The Calluno-Genistion is equivalent to the da.lluna Vulgaris

Heath, described in Section V, Ulicion nanae to the Erica cineresa Heath

and Empetrion boreale to the Vaccinium myrtillus Heath.

This classification was the framework within which the
project was carried out. PFurther discussions are included at the end

of Section V.
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I.4.5 Potential Natural Vegetation.

The Z2-M systexx; has given rise to the concep‘b”of Potential
Natural Vegetation (P.N.V.), i.e., the unit of wooded vege‘l';ation
that would exist on an area of land, provided no change occured within
this area. This, of course, means that anthropogenic factors are
always taken into account, and shov one of the main distinctions between
thé Anglo-American 'climax' theories of vegetetion, and the use of
P.N.V. The polyclimax theory of Tansley is closest to the idea of
P.N.V., as it takes into account differences in soils, as well as those

of clinate,

sS
The P.N.V. of an area is usually a¢essed after considering
the following factors with respect to a complete description of all
the plant communities within the area. (the "coenecosystem", Brang-
Blanquet 1964).
Ei) any species which might be relict of former communities.
ii) Pioneer species.
iii) +the communities bordering the area under consideration.
iv)  the soil profile, colour and sub-stratum,
v) any crops being prown within the area.
v the form of Land utilisation, including size and
type of human communities, etc.
From these factors if is possible to predict the P.N.V.,
2
essuming no major change in conditions (edgphic, climatic, etc). It is
thus just as easy to produce maps of the P.N.V. as it is to produce maps
of the extant communities,
For the 'Heaths' described under Section V, the following

units represent their P.N.V:

4 L
Erica cineria Heath - Quercion robori-petracse Br.-Bl., 1932

Calluna vulparis Heath - Luzulo-Fagion Lohm, et R.Tx. 1954

e——

Vaccinium myrtillus Heath - Dicrano-Pinion Libbert, 1933.




17.

I1.5. Previous studies on British Heathlani.

During the period 1900-1940, a large number of descriptive
papers were published on British vegetation, including Heathland.
Also during the early part of this period, some attempts were magde
at the mapping of vegetation - these were to be found in the series
of papers "Geographical distribution of the vegetation of the -----—-
district.", published in the 'Geographical Journal'. The culmination
of this descriptive era was the publication of "The British Isles and
their Vegetation", Tensley (1939), which followed the handbook he had
edited - 'Types of British Vegetation' (1911). Heathland associations
(sensu Tansley, 1920, Clements 1916) were described in these public-
ations under the following headings:

Callunetum - Heather moor and lowland heath areas
dominated by Calluna vulgaris.

Vaccinetum - Areas dominated byoVaccinium myrsillis
and/or V. vitis-idoea. High level moorland.

Pteridietum. - Areas dominated by Pterddium aquilinium
These include many heathland fringe
communities. The ecological 'balance'
between P, aquilinium and C. vulgaris has
been the subject of a series of papers by
Watt (1940 et. seq.)

Ulicetum. - Areas dominated by Ulex europeas - these

are again 'fringe' communities of Heathleand.

Heathland in which the eri¢aceous shrubs are
mixed with a large number of acid grassland
species,

Grass Heath.

Nardetum, - Typical poor Hill grassland, dominated by
Nardis stricta, with an admixture of species
from Heather moor,

Qak-Birch Heath. - Open woodland of Quercus species and
Betula species, with ground flora of
typicel grass Heath or Callunetum species,

Wet Heath Areas of Heathland on deep peat, with an
admixture of species typical of both 'Heath'
and bog formations. Usually defined by

the constant prescence and dominance of

Erica tetralix.
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This scheme takes little account of regional (phytogeo-
graphical) differences in the 'associations'. The composition of som;
Grass Heaths, Calluneta and Oak_Bié'th Heaths is outlined below, as noted
by some of the contemporary pepers, to show some of the variation noted.
Many of these listd have been inéluded because the original vegetational
unit has been quoted as a synonym in Section V. **

(1) Grass Heath. Definitions of this vegetation type are-not
usually formulated, and the composition of the qﬁo‘bed species lists
varies considerebly. Species common to almost all lists are; Agrostis

tenuis, Festuca ovina, Luzula cempestyds, Deschampsig flexuosa, Nardus

gtricta, and Campanula rotundifolia.

Parrow (1915, 1911 and 1919), lists the following species:

Erophila verna Arenaria serpyllifolia Silene conica.!
Teesdalia mudicalis Minuartia hybrida Muscari atlanticum™
Cerastium semidecandrum Myosotis ramosissima Carex ericetorum™
C. atrovirens Erodium cicutarium lledicago falcata *
C. arvense Carex arenaria ™ M. sylvestis *
Potentilla argentea Phleum arenarium™> Veronica verna
Campanula rotundifolia Silene otities ¥ V. triphyllos ¥
Festica ovina Thyms serpyllum®

Aprostis tenuis Artemesia campestris®

Within this list, two groups stand out as being unusual,
those marked (¥¥ ) being typical of coastal sands end those marked ( %),
typical of Continental steppe regions. This gras heath is thus of e;;tmme ‘
interest, and is represented in the classification presented in Section V
as IT.4.a.

Surmerhayes, Cole and Williams, (1924, 1926) give two types
of Grass Heath from the Surrey Heaths (0zshott and Esher), the second
being characteristic of. demper areas. |

#*N,B, The species lists should be read from left to right,
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(i) Aira praecoX: Achfleca millefolium - ~ Alchemilla arvensis
Anthoxanthum odoratum Cerastium holosteoides C. semidecandrum
Leucanthemnum vulgare Plantago coronopus
Ranunculus bulbosus Rumex acetosella Stellaria media
S. graminea Taraxecum officinale . Trifolium dubium
Galium saxatile Hieracium pilosella Luzula camestris
Ornithopus perpusillus Veronica officinalis Trifolium rpens

T. campestre,

(ii) Nardus stricta Deschsnpsia flexuosa Juncus squarrosus
lolina caerulea Calluna vulpgaris Festuca ovina
Hypoch®eris radicata. Luzula campestris L. mltiflora

Potentilla erecta Rumex acetosella
The Heather Moor has an associated BrassHeath of slightly

different composition, as shown in this list from Cederld@ris~ (Price-

Evans, 1932)

Nardus stricta Galium saxatile Juncus squarrosus

Erica tetralix Vaccinium myrtillus® Potentilla erecta

Empetrun nigrum ® . Pestuca ovina Lycopodium selago %

L. clavatum # L. alpinum ¥ Deschampsia flexuosa

Polygela vulgaris Carex binervis C. panicea

Luzula cempestris Anthoxanthum odoratum Sieglingia decumbens

~Azrostis tenuis Cirsium wvulgare Rhacomitrium lanug-
' inosun

Pleurozium schreberi Polytrichum commune Cladonia arbuscula

C. uncialis Sphagnum sSpp. i )

Species marked thus (=) are typic’a’l. of 'montane' situations.
Lewis (1904) gave the following list from liurton Fell,

Uestmorland (N.B. Ulex nana, presumebly is U. pgallii).

(ii) Nardus stricta Juncus squarrosus Sesleria caerulea
Agrostis tenuis Potentilla erecta Gealium saxabile
Vaccinium myrtillus Polytrichum comaune Lycopodium selago
L. clavatum : Ulex nsna (not above 4300')

One of the most unusual Grass Heaths described was the
limestone Heath of loss (1907), which was extremely rich in calcicolous
species, i.e.

Ulex europaeus Crataegus monogyna(dnaxrfed)
Festuca sp. Calluna vulgaris Erica cinerea



Polygela wvulgaris
Hypericum pulchrum
Linum catharticum.
Lotus corniculatus
Rubus sp.

Poterium sanguisorba.
Pimpinella saxifraga.
Galiumn saxatile
Cirsium paulstre.

C. acaulon
Hieracium pilosella
Leontodon hispidus

L. taraxecoides
Centaurium erythraea.
Veronica officinalis.

(ii) Qak-Birch Heath.
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Buphrasia officinale.
Thymus sp.

Plantago media.

P, lanceolata

Rumex acetosellsa.
Luzula campestris,

Carex flacca.

C. pilulifera.

C. caryophylla.
Anthoxanthum odoratum.
Briza media.

Phleum pratense.

Holcus lanatus.
Trisetum flavescens,
Helictotrichon pubescens.
Arrhenathemim.. avenaceun
Sieglingia decumbens.
Bromus mollis.

Cynosurus cristatus.
Dactylis glomerata.

Festuca ovina
Pteridiumn aquilinum.
Hypericum humifusum.
Ononis repens.
Anthyllis vulneria.
Filipendula Vulgaris.
Alchemilla vulgaris
(s1)
Silaum silaus.
Carlina wvulgaris.
Carduus acanthoides.
Centaurgea scabiosa.
Campanula rotundifolis
Blackstonia perfolie-
ta.
Genbtianella amarella
Marrubium vulgare.
Anscamptis pyram-
idalis.
Orchis morio.
Aira caryophylls.
Koeleria cristata.
Brachyopodium pinn-
atum.
Ophioglossum vulgatum
Botrychium lunaria.

This association was described by Tansley (1911) as "existing

in a broad belt across the midlands of England, from the Bunter sandstone

of Nottinghem to that of Delamere Forest (Cheshire), and on the Greensand

of S. E. England." Hopkinson (1927) makes the suggestion that Oak-Birch

Heath, particularly that of the Nottingham region, is merely a sylvan form

of Grass Heath. The following species list is taken from Tansley (1911):

Quercus spp.
Pinus sylvestris
Castnea sativa %
Melus sylvestris
R. caesius
Prunus spinosa
Rhamnus frangula
S. cinerea
Calluna vulgaris

Betula spp.

Ilex aquifolium
Quercus cerris %
Sorbus aria

R. fruticosus agg.
Ulex europacus
Juniperus communis
S. aurita
Vaccibhium myrtillus

Fagus sylvatica
Sorbus aucuparia
Prunus cerasus
Crataegus monogyne
Sarothamnus scoparius
Rubus idaeus

Salix caprea

Lonicera periclymenum
Erica cinerea



Pteridium aquilinium
Teucrium scorcdonia
Melempyrum pratense
Solidago virgaurea
Blechnum spicant

Dactylorchis maculata ssp,

Wahlenbergia hederacea

21.

Deschampsia flexuosa
Potentilla erecta
Galium saxatile
Veronica officinalis
Scutellaria minor

ericetorum

Argostis canina
Polygala serpyllifolia
Succisa pratensis
Violae riviniana
Chamaenerion angus-
tifolium
llolina caerulea
Leucobryum glaucum.

#=- indicates non-native species that are frequently found in this

vegetation.

(iii) Callunetum.

The most 'typical' Heath and Heather Moor

associlation, this vegetation is usually rather species poor.

Farrow (1915) gives this 1list for the Brecklands:

Calluna wvulgaris
Polytrichum piliferum
Dicranum scoparium

C. cervicornis

C. furcata

Erica tetralix
Pleurozium schreberi
Ceratodon perpureus
C. alicornis

C. uncialis

Pteridium aquilinium
Leucobryun glaucum
Cladonia coccifera
C. arbuscula

The Callunetum of the Surrey heaths is described by Summerhayes,

Cole and Williams (1922):

Calluna wvulgaris
Deschampsia flexuosa
Malus sylvestris(s)
Leucobryum glaucum

Erica cinerea
Potentilla erecta
Hypnum cupressiforme
Cledonia pyxidata

Ulex minor
Pinus sylvestris(s)
Polytrichum Juniperinum

FTot%Ck

Sore what similar is the list from Hindhead Common, given by Eirtsh &

Parker (1913).

Calluna vulgaris
Ulex minor
Potentilla erecta
Cuscuta epithymum #
Rhamnus frangula
Sorbus aucuparia (s)
Pteridium aquilinum

% scattered patches only

Erica cinerea
Vaccinium myrtillus
Pinus sylvestris(s)
Agrostis canina
Betula pendula (s)
S. aria (s)
Blechnum spicant

s = seedling.

E. tetralix
Deschampsia flexuosa
liolina caerulea
Sleglingia decumbens
Crataegus monogyna
Ilex aquifolia (s)
Ulex europaeus ¥
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Vestern Callunetea are described in Heath, Luckwill and

Pullen (1937), from Blackdown, Somerset:

Polygala serpyllifolia Ulex gallii Potentilla erecta
Vacecinium myrtillus Calluna vulgaris Erica tetralix

Juncus squarrosus Galium fsaxatile E. cinerea

Pedicularis sylvatica Deschampsia flexuosa Liolinia caerulea
Nardus stricta Polytrichum commune Luzula multiflora
Trichophorun csespitosus Sieglingia decumbens
Polytrichum Juniperinum Dicranum scoparium Rhacomitriun lanugnosum
Ponlia nutans Cledonia coccifera C. pyxidata '

Parmelia physodes
and Price-Evans (1932) from Cegder Idris, Merioneth (which is essentially

similar to a list in Leach (1931) from the Long liyrd., Salop.)

Calluna wvulgaris Erica cinerea E. tetralix

Empetrum nigrum Vaccinium myrtillus Potentilla erecta
Galium saxatile Blechnum spicant Rhgcomitrium lanuginosum
Polytrichum commune Plagiothecium undulatum Dryopteris dilatata
Genista pilosa Sphagnun spp.

For the liidland Heaths, two lists are available. (i) fron the Birmincham

area, Rees and Skelding (1950), and (ii) from the Bunter sandstone of

Notts. (Hopkinson).

Calluna vulgaris Deschampsia flexuosa Chemesenerion angustifol-
ium

Erica cinerea Galium saxatile Genista anglice

Nardus stricta Plantago coronopus Polygala serpyllifolia

Pteridium aquilinium Knautia arvensis Thymus drucei

U. gallii Vaccinium myrtillus

Heather moor is also included in the Callunetum association, for exsample

Adamson (1918) gives the following list for Pennine

Callunetum:

Celluna vulgaris Eleocharis quinguelflora Empetrum nigrum
lolina caerulea Vaccinium myrtillus V. vitis-idaea
Erica tetralix Potentilla erecta Juncus sguarrosus
Eriophorum veginatum Nardgs stricta Lycopodium selagpo

L. clavatum
The Easternmost expression of High Heather lioor is to be found on the

North York loors - Elgee (1914):
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Potentilla erecta Empetrum nigrum Erica ciperea
Vacciniun myrtillus Hypnum cupressiforme Cledonia sppe.
Juncus squarrosus

The lower Coal measures of Co. Durham form 'Fells' with

typical Heathland vegetation, as Jeffreys (1916) shows:

Calluna vulgaris Ulex europaeus Potentilla erecta
Vacciniunm myrtillus Erica cinerea 5. tetralix
Empetrum nigrum Luzula multiflora Nardus stricta
Agrostis temnis Holcus mollis Deschampsia flexuosa

Pteridium aquilinum
The Northernmost Callunetum is that of the Scottish

Eastern river valleys. Tansley (1911), gives a good general list:

Calluna vulgaris Vaccinium myrtillus V. vitis-idaea
Empetrum nigrum Arctostaphylos uva-ursi Erica tetralix

E. cinerea Nardus stricta Hypnum spp.
Polygala vulgaris Potentilla erecta Galium saxatile
Antennaria dbica Luzula multiflora Carex nigra

C. dioica Deschampsia flexuosa Agrostis tenuis
Anthoxanthum odoratum Festuca ovina Blechnum spicant
Lycopodiun clavatum Cladonia spp. Genista anglica
llelampyrum pratense Trientalis europaeca Juniperus communis

The one remaining type of Callunetum not described above
is that developed over dune sands.
Good (1935) reviewed the Dune Callunetum of the South Haven

Peninsula, Dorset, and produced the following list:

Calluna vulgeris Agrostis tenuis Carex arenaria
Cuscuta epithymum Erica cinereas Centaurium erythraea
Festuca rubra Filago minima Hypochoeris glabra

H. radicata Jasione montana Leontodon taraxacoides
Polypodium vulgare Ammophila arenaria Rumex acetosella
Sedum anglicum Senecio Jjacobaea Ulex europaeus

A further list of Dune Heath is given in Loore (1931) from the

Ayreland of Bridec(Isle of lan):

. kgrostis spp, Ammophila arenaria Calluna wvulgaris

Carex arenaria Deschampsia flexuosa Erica cinerea

Erodium cicutariunm Festuca ovina F. rubra

Hieracium pilosella Dicranum scoparium Polytrichumm Juniperinum
P. alpinum Jasione montans Lotus corniculatus
Polypala vulgaris Rosa pimpinellifolia Sedun anglicum

Silene maritimum Thymis drucei Ulex gallii

Viola canins Cladonia cervicornis Peltigera spp.
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After the publication -of' Tansley's "British Isles and
their vegetation”, in 1939 and reprinting in 1949, there has been
little published data on individual areas of Heathland. There have
been general 'area' studies that included heath, i.e. Ratcliffe (1959)
licVean and Ratcliffe (41962), Edgell (1969), but the only major pub-
lication devoted to Heath description has been Coombe and Frost (1956)
which utilised the donin scale for the vepetational analysis. They
proposed an initial quadripartite division of the heaths of the
Lizfard Peninsula into (a) Short Heath, (b) ..Tall Heath, (c) lixed

Heath and (d) Rock Heath.

The data presented é,bove represents the state of knowledge
of Heath vegetation by the start of the project. Besides this,
Gimminghem (1961, 1969) had endeavoured to show that the N. ¥. European
Heaths formed part of a 'network of variation', a theme discussed in
Section V. The main point to emerge is that there are obviously
distinctly different Heath vegetations in Britain, and that some

correlation of these vegetations should be attempted.




II.

COMPARATIVE _LETHODOLOGY.

"al er videnskabens versefgdder" - Raunkiser, 1910.

(Numbers are the metrical feet of Science).
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II.1. Introduction.

In contemplating an ahnsalysis of vegetation, one is faced
with a plethora of 'methods', all of which seem to produce widely
differing kinds of result. This tends to generate the question
"which method is the most fitting for this particular study?”

The purpose of this section is to attempt to answer this question,
by subjecting a 'model' of vegetation to several of these differing

methods,
II.2. Historical.

Although there are numerous methods that have been proposed,
and are in use, as analyticel tools, they can be grouped into two
main sections; (i) Ordinstion techniques and (ii) classification
techniques. The origins of these two techniques is interesting,

as they stem from rather different philosophies.

At the turn of the 19th Century, the ideas that vegetation
mist be described and classified for useful further study had been
taken up by many botanists, i.e. Braun-Blanquet in Liontpellier, France,
Rlbel in Zfrich (the initial proponents of the Zlrich-iontpellier
system described in the introduction), Nordhagen in Scandinavia,
Tansley in Britain and Veaver and Clements in North America. All of
these suthors were united in their desire to describe and classify
vegetation, but often rather deeply divided on the ways in which this
should be done. However, there was, and is, an underlying theme,
which led ﬂhitake;z.-: (1956) to group these various systems into the

"Community-Unit Theory”.

Perhaps the best reasons for classifying vegetation were



26,

given by Tansley (1920)A- "Je cannot proceed to deal systematically
with the vast and varied assemblage of plant life on the Earth's
surface without some kind of classification of vegetation, and the
guesi-organismic na.tﬁre of the units of vegetation is precisely the
character we mist recognise if we are to have a fim foundation for

our classification."”

These remerks were intended as much a criticism of Gleason
(1911) as a defence of classification, Gleason states, "The Ehenomeﬁa
of vegetation depends comple tely on the phenomena of the individual.”
He set the stage, by this statement, for a move away from the active
proponents of the "Community unit til.eOI'y". A later paper (1926) gave
his "individuelistic concept of the .p]a.n‘b association". This thesis
rested on two main points; |
(i) that each species is distributed in relation to all environméntal and
bio‘tic factors it encounters, according to its geﬁetic structures,
physiological characteristics and population dynamics; and
(ii) the principle of community continuity, i.e. each community greding

imperceptibly into the rest, along an envirommental pradient.

This latter hypothesis or concept was the starting point for

the now widely employed 'continuum theory' McKintosh (1967).

Surprisingly enough, Gleason's ideas had little initial
acceptance in America, due to opposition from the proponents of the
"Community units Theory". Quite by chanrse, European workers
(e.g. Kulczinski (1928), Czcekanowski (19£9)) were working on similar
concepts to those of Gleason, but they were also swamped by the wide
acceptance and practice of forms of the "Community unit theory" chiefly
the Z-I school. In essence, their work consisted of producing "ordered

matrices” of similarity coefficients for a number of quadrats. The
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populatiori sample Were then arranged along a 'gradient'. As
Thittaker (1967) has pointed out, however, "It is not necessarily
the case that the axis of an ordered matrix will represent a single

environmental gradient.”

Some twenty yeers aftter the publication of the "individ-
ualistic concept", these ideas became more widely accepted, as wvarious
workers (e.g. Vhittaker, Curtis and licKintosh) found ample proof in
the deciduous forests of the Rocky mountain foothills. The study of

"gradient analysis" was thus born.

Initially, work concentrafed on "direct” ‘gradient analysis,
i.e. the study of vegetational change along a pre~determined environ-
mental gradient. A full review of this technigue may be found in

TThittaeker (1967).

"Indirect? gradient analysis, using the occurence of species
to cause the eﬁvironmental relationships to appear, were developed
later. The first major work of such a kind is that of Brey and Curtis
(1957). Their technique is now often referred to as "simple ordination”,

because of the multiplicity of refinedtechniques nov available,

From these initial ideas Dagnelie (1960) introduced the idea
of factor analysis and principal component analysis (PCA) as a tool
to ordinaté stands. This trend was continued by Orlocci (1966), who
proposed a more refined form of 'simple ordination' as well as advoc-
ating the use of PCA. This latter method is designed to produce maximum
"efficiency” in data presentation, i.e. the first axis is produced in
the direction of maximal variztion. This method is clearly the best
of ordination techniques, so far described. An improvexent has been
noted by using either grephical or computational methods to rotate the

axis for a more explicit data presentation (Ivmey-Cook and Proctor, 1967).
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Thilst these methods were being consolidated, chiefly
in Britain and Americe, the predominantly Continental European schools,
based on the classificatory approach, were also developing. The dev- |
elopment of the Z-II school has been noted in the Introduction, whilst
in Britain after the publication of "Types of British Vegetation"
(Tansley, 1911) and "The British Isles and their Vegetation" (Tansley,1939)
much of the original interest in synecological research was lost, and

auteological research took precedence.

The publication by Goodall (1953) begen to reverse this
trend, setting the scene for the introduction of multivariete analy-
tical techniques to figure proninently in descriptive Ecologicel
research. He shoved hov these techniques could be used to elucidate
the relationships between sets of dependent wvariables. These techniques

Had just bepun to be used by the developing science of Numerical Tax-

onomy (Sneath, 1957)

Not unnaturally, some of these methods appealed equally to
the ordination besed schools as to the new British besed "objective
classification” school. For some thirty to forty years Britiél; ecologists
had objected to the methodology employed by the Z-I school, not least
because of their apparent subjectivity and biased plot selection. This
was due almost as much to misunderstanding the system, as o genuine

objections.

The basic desire to produce vegetationsl classifications had
not diminished, however, and Goodalls initial work rekindled the flemes.
His original suggestions were modified by Villiams and Lembert (1959,
1960, 1961, 1962), who redefined his system of hierachical classification,
producing the now widely' used methods of "Association anelysis", and

"Nodal analysis®. This latter method was then coupared rather favour-

ably to the Z-<I system of phytosociology by Imej—Cook and Protor (1966).
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Inlt:.&lly, the methods employed were dlverse 1n nature,
i.e. attempted ‘to divide dovn an initial popuIatlon 1nto sub-umts s
whereas later methods were of the agglomerative type (building up
individuals to a final population). The main kind of diversions of
these methods has been throupgh the use of chf'fera.ng coefflc:.ents ’
though a rather basically different approach was made by Crawford and

Uishart with their 'Group Analysis' (1967, 1968).

Relatively little contact has been made between the three
types of method ('subjective' classification, 'objective' classification
and ordination). Despite the basic differences, there are signs that
there is a beginning in the cross-fertilization of ideas, One of the
best examples of this is in Van der Maarel (1969) in which he shows
how "priﬁcipal axes" ordination (a more advanced form of 'simple!
ordination') may be related to the simple descriptive ‘appi:foach of the
Z<1 school, by illustrating that thé ‘éﬁlsters' obtained in an ordin-

ation can be classified neatly into alliances of the Z-<ll school hierachy.

II.3. Theoretical.

Fig.1. shows the relationships between vegetation fypes,
their hierachical units used in the Z-li system, and their respective
ordination/classification potential, i.e. the 'order' 'unit of hierachy
and Salt marsh vegetation have a low ordination potential, although
both are easily 'classifiable'. Equally, they are much less ‘'integrated’
than other types., Still, unfortunately lacking in application, such an
approach is wvital tb the continued existence of vegetation study that-
has some potential use. It clearly shows the interdependence of
classification and ordinztion, their complementary, rather than con-
tradictory, ection. Proctor (1967) stated that "I consider ordination

methods inherently complementary to classification, rather than a
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potential substitute for it." Uith these comments borne in mind,

some theoretical aspects of both systems are considered below,

IT.3.a. Oxrdination methods.

Hayata (1921), with reference to the comcepts of exper—
imental systematics,observed that "similarity is multidimensional, for
each 'feature' there is one dimension, and to represent these 'features'
one neceds a multidinensional space.” If 'species' is inserted instead of
'feature' the statement is transposable to ecolozical situations.
Goodall (1963) described ordina‘bio‘n as "an attempt to rearrange ecological
units (quedrats) in a spatial Eodel, with a relatively small number of
axes, such as to reflect the relationships (envirommental) between these

units in terms of their characteristic variables (species)”.

Ordination methods (sensu lato) obviously have an advantage
in analysing vegetation that is not easily divisible into communities,
since it does not require the placing of each unit into a "box",
regardless of fit, as do classificatory techniques. They are most
suitable for explaining the relationships within groups, produced by
classificatory analysis, or between such groups, once established.
Fresco (P'éxs.Goxm.) observes, "the best approach at present seems to be
to conduct an association anelysis, and then subject the results to

POCOA. u

Ordinastion methods in general are not well adapted to explaining
relationships at several levels of complexity. Because of this factor,
and also the fact that Heath vegetation (low ordination potential) hes
been used to test the various methods examined, only the 'simple ordin-

ation' has been used,
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II.3.b. Classificatory methods.

Perhaps because of men‘s insatiable urge to regularise
and classify, there are a large number of these methods in the
literature. In addition, the end product of a classification, as
opposed to ordination, is a unit which is capabie of being used for

mapping and other descriptive purposes.

Lembert and Dale (1964) point out that there are several

forns of classification, dependent on the following three types of

process:
(i) Hierachical v. reticulate arrangement of units.
(ii) Divisive v. agglomerative mode of stﬁlcturing.
(iii) I_'on;thetic v. polythetic division of the data.

In addition, the problem may be approached from a grouping
of species, or from a grouping of quedrets (analazeus to the Q4R
techniques of Cattell, 1952). 'R' studies involving correlation calecul-
ations between all pairs of attributes (species) and 'Q' studies involv-
ing correlation calculations between all pairs of individusls (quadrats).
TVhere there are more attributes than individuals, the 'R' type of
approach is best; if, however, there are more individuals than attributes,

then the 'Q' approach would seem best.

Reticulate arrangements of units are seldom satisfactory
from an ecological point of view, and have not been pursued further.
In this study, the methods used have been either monothetic divisive

or polythetic agglomerative.

Applomerative fusion may be accomplished in sevefal ways,
the most frequently used for the construction of dendograms being:

(a) Nearest Neighbour, which sorts by calculating similarity
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coefficients and then gradually fusing individuals into groups.

The method is simple, but rether poor, as the informetion lewvel

of a single individual is the only feature of the.-analysis;

(v) Centroid sorting, perhaps the most comaonly employed
system, using the similarity coefficients of all pairs of individuals
to evaluate the two most similar. These are then grouped together as
a new individual, and the similarity coefficients recalculated. This
process is repeated until all individuals are fused into a single

hierachical networik.

A note on similarity coefficients, together with synopses
of the most inportant features of the methods used in this section,
(Formal and Inverse association analysis, Information analysis, Group
analysis, Nodal analysis and simple ordination) may be found in

Appendix IV.
II .l'-t The EOGBI. - . N N -

For the purposes of testin,;g and evaluating the usé of
several different analyticsal tec.hniques, a standard d.at.aiset is
needed., Most useful, of course, would have been ‘a. completely artificial
data set, generated By computer.k Previous attempts at providing o
artifiéial communities have not been pvarticu,lurly successful, or
progressed very far since the 'color-counter' technique used by Greig-
Smith (1952), although Newnham (1967) has suggested a rather promising

approach.

As a very simple data set was needed, but one which had a
certain amount of built-in variation, that the method could detect,

the following procedure was adopted.
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From the Heathland complex of Dorset, thirty relevés
were made (3 west of Weymouth, to include Ulex'lgalliiheath as a
phytogeographic variant), and all species occurring not more than
twice were eliminated. The relevés vere all made from a standard
size area of 10 sq.m. Seven of these relevés were fron 'wet heath'
(Bxica cilieris and Scicpus cﬁésgitosus present), and together with the
three containing Ulex p;allii, both ecological and phytogeographical
variation was present in the data., This same data was subjected to
;a Z-l1 analysis, and has been used for the example shown in the Intro-
duction. Therefore, for the method to be effective, division of the
data into at least three sub-sets should be achieved (corresponding
to those outlined above, with the residue of "typical® heath). | The
Z-li system clearly reaches this aim, and‘provides greater infoﬁnation,
as it differentiates the "typical” residue into a further four sections.
(See Table I.3.) The results from the mathematicel methods are shown

be 10W °

II.5. Results. **

(i) Nommal enalysis. (Fig.2a). In this enalysis, the 5
probability level (x2 value = 3.84) has been used to stop division.
Four quadrat groups have been produced by this method. Initially, the
three quadrats (1, 3 and 4 ) characterised by Ulex gallii divided from
the remainder, followed by division of the six quadrats defired by

Brica cilisris(9, 10, 11, 18, 19, 20). A%:a lower level Ulex minor

divides the remaining quadrats into two unequal groups, one of the

15 quadrats (the 'typical' Dorset heath) and another of six quadrats

which are particularly speéies POOT,.
**),B. A1l letters on the figures refer to those in Table I1/1
(ii) Inverse is (Fig.2b) This analysis, using the

quadrats to divide the species into groups, yields three groups, (a)

one containing Ulex gellii and Vaccinium myrtillus, and (b) one
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containing Erica ciliaris and Scirpus caespitosus, and (c) a group

containing the remaining species., Table 1 shows the raw data re-

written taking into account the results of these tvwo analyses,

(iii) Nodsl Analysis.(Table 2I). This has produced four

full Noda, and two minor sub-noda (sensu Lembert and 7illiems, 1962).

The four noda are defined as follows: DMolina Caeruleg/ﬁ; Erica ciliaris/9 H

Ulex pellii/41; Molina caerulea/9 and the two minor sub-noda as Molina

ceerulea/x, x/8.

(iv) Group Analysis (Fig.3.) Four groups of quadrats are

produced by this analysis, although their constituents are somewhat
different from those of the Normel analysis. The species dividing the

date initially is Erica cinerea. The first group (-E. cinerea) therefore

contains only some of the E, ciliaris defined quadrats. The group of
quadrats  with E. cinerea divides again by Ulex minor, and the group with
Ulex minor present divides again by E. tetralix. The level of Group
Coefficient used to terminate these divisions was 0.85. In order to
clarify these results, the raw data has been reassembled into the four

groups (Table 3).

(v) Information Analysis. (Fig.4, 5) Five quadrat groups vere

obtained from this analysis, the quadrats not being distributed in the same
ways as the Group and Normal analyses. Both the Ulex gallii quadrats and

Erica ciliaris quedrats are rather widely scattered throughout the groups.

An 'inverse' infommation analysis yields six groups of

species (i) U. gallii, Veccinium myrtillus, (ii) E. ciliaris Scirpus
caespitosus, (iii) Agrostis setacea, (iv) llolinia ceerulea, E. cinerea,

(v) Ulex minor, E. tetralix and (vi) Calluna wiulparis.
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The results of these two analyses have been placed in
a two-way taoble (Table §), which shows more clearly the division
of the species groups. The results have produced a 'finer' distinc-

tion of groups - for example the Erica ci@ris/ 9 nodum of the nodal

analysis is found in three differing segments of this two-uay

information analysis teble .

(vi) Simple Ordination. (Fig. 6, 7, 8) This was approached

in two ways - use of a simple community coefficient (the 2a/b + ¢
coefficjent of S;zfia’?nson;; 1948) and use of an importance valge (cover
values of the species). Pig.6 shows the two-way graphs for three axes
using the Community coefficient. Obviously little can be resolved from
the x, y and z,y graphs - the x,2 graph an the other hand does provide
some kind of separation; albeit a little confusing. TFig.7, using the
importance values creates a rather clearer imafie, showing a fairly

constant end clear separation of quadrats 9, 10 and 19 from the rest.

Fig.8, shoving a three dimensional model of the graphs
obtained from the Importance value analysis, is a little clearer,
by producing four groups. Quadrats 1, 3 and 4 remain on the x plane,
9, 10, 11 and 19 form a very distinct group { = part of E. ciliaris
pgroup of other methods), but this also includes queodrats 5 and 25 -
both of which are 'wet heaths', as shown by the large emount of
E, tetralix they contain. Thié places them with the other E. ciliaris

characterised heaths, which also have high cover values for E. tetralix.

' This also explains why 18 and 10 (low cover of E. tetralix) are not

consolidated with the rest of the E. ciliaris group.

I1.6. Discussion.
All these methods produce essentially the sacze groupings,
althoush certain quadrats tend to oscillate between differing pgroups,

dependent on the methods used. The fact that ordination produced four
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Ordination of the Dorset sites, showing
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rather clear-cut groups may be taken as an indication that the

model is fairly homogeneus, in that where internal divisions occur,
they are found at certain defined points, and there is little ambig-
uity ebout the position of quadrats with respect to these divisions..
This, then, is the expected situation from the information given in

Figo1 .

The picture pro&uced by Nodal Analysis is the sinplest and
most clear-cut abstracted picture - showing clearly the phytogeograph-
ically distinct section of the model, and also the ecclogically distinct
section. In fact, on the surface it seems the information provided is
Just that which is derived from the Z-l processing. However, the
brealdown of the vegetetion into abstracted units allows much more

'weighting' to be applied to them. For example, the Erica ciliaris

Nodum (E. ciliaris/9) is accompanied by a further nodum (liolinia caerules/9)

- which is analagous to part of the liolinia ga.em;.egh 3 Nodum, One
quadrat not included in this Nodum is 18 - it is interesting o note

that this is the most misplaced of all the E. ciliaris group in the
ordination. Thus , more about the sociological relations between
individuals is revealed, i.e. that the E. ciliaris group can be thought
of as a group of species supefimposed on a 'standard species set' for a
vegetation type (lowland Heath). Some of the more recent advances

within the Z- system have involved this type of 'species group*
interpretation - the work of Scammomi and Passargé (1959) and Doing (1962)

are good exemples.

The usefulness of Nodal analysis lies in its ability to ‘
detect and resolve some of the sociological patterns of differing species
groups within communities - and thus it is extremely valuable for small-
scale vetetational analyses., For widespread useage, however, the final

units are likely to be a little confused and disjunct for the meapping
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and investigation of vegetation.

The results from the group analysis do not show clearly
the variation present in the model. In par}, this is due to the
species used to divide the data, selected becavse the method utilizes
species gregarity rather than vegetational homogeneity. Heath veget-
ation is typically species poor, but the species _pz*esent are particularly
gregarious or 'social'. Thus the presence of Exiéa cinerea in quadrats
10 and 18 means these quadrats are separated from the E. cili-\g.s grdup
end the absence of E. cinerea from 6 and 25 inciudes these with quadré.ts

9, 11, 19 and 20 as a new group.

Purther, the Ulex gallii set of gquadrats is not divided off

from its containing group - which én inspection (Table III) shows

clearly three sub-divisions (one with U.gallii/Veccinium myrtillus,

another with Brica tetralix and a third group with none of the above mentioned

species). This form of analysis is thus nof particalarly well suited to
analysing bégeta.tion with only a few species, and with relatively few
quadrats. The Heterogeneous vegetation of sand dunes used by the
originstors (Crawford and Wishart, 1967, 1968) was an ideel choice
because of the large number of species and extreme heterogeneity of the

vegetation.

Information Analysis, in its two-way table form is more
fragmented than the Nodal Analysis two-way table, but does provide
additional informestion. Lambert, Uilliams and Dale (1966) suggest this
type of analysis could be more useful in continuously varying veget-
ation - and that although the 'normal' form will differ little from
'normal' association analysis, ‘the inverse form usually provides a

picture of greater clarity (as in this case).
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The two-way table, on. inspection, gives a very detailed

picture - including a separation of the Erisa cilimris group into three

sections. (i) lacking E. cimerea, (ii) with E. cinerea and (ii) lacking
Scip,ﬁs g}..ésgitosus and |, cin.erea... This is not unlike tﬁe pi&bure

~ from rearranging the Group Analjsis results - but the reéults depict
more clearly even fairly minor diffefences in the vegefation.

Similar, the Ulex gallii group is split into two subgroups, defined

by the presence/absence of Agostis setacea. This is another exarﬁple
where the Sociological implications of the interaction cu:f' defined

groups is of extreme ‘ importance,

Thus, this shows clearly the advantage of Aé'gglomerative,
polythetic techniques over the divisive, monothetic methods, As with
the group. anaﬂ.ys:.s, it is obv:Lously a method of analysis very suited

to gradient and mosaic situations.

Ordination has shown, as previously noted, the unsuitab-
ility of 'homogenous', simple, vegetations fér the ordination type
anglysis. The main point brought home by these results concern the
siting of quadrats 5 and 25 with the Erica ciliaﬁé aroup - a feature
not noted in any of the other forms of analysis, but one of importence,
since these are very definitely 'wet heaths'. A major danger of ‘the
other methods outlined is that 'false' information nay be utilised to

confuse, or even destroy, the actual:.ty of the vegetat:.on.

Lange, Stenhouse and Offler (1967) make a useful "caveat”
of this nature, with specific reference to' two methods of classification
- Sneath Q. Analysis (1957) and 7illiams and Damberts Association
analysis (loc.cit.); 7(These) embody two of the best contemporary
approaches to emperrical classification. Hevertheless, they have

various differences which the rational biologist can ignore only at
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the risk of making faulty inferences.”

All of these analyses, end the many others to be found
in the 1iteraturé, therefore have something to contribute to veget-
ational studies, but each is tailored to suit varying types of veget-
ation.. The method to be used in each case should be chosen after
careful consideration of all the factors involved, to achieve a satisfying

and useful classification of the vegetation.

Perhaps the most fitting way of ending this diséussion, is
with a quote from Proctor (1967); "My own belief is that -a. clessification
is both possible and desirable, -----I would hope, and expect, to see
such a classification achieved by a developing traditional phytosociology,
using numerical methods as tools wherever appropriste. I think the
achievement of such a clessification, or rather its continuing growth,

would be of immeasurable benefit to Ecology."
Suffice it to say these views correspond exactly with my own.

II.7. Non-Floristic Phytosociological systems.

Although this vork refers chiefly to systems of vegetation
description based on Floristics, it would be wrong to omit mention of
some non-’-‘?loristic systems. Though, naturally, not as effective as
systems based on Floristics they have been used by geographers in Land
use Surveys, particularly of Tropical lands, and are, in sone cases,

easily relatable to standard phytosoci8logicael units,

The impétus given to structure and physiognomy in vegetation
was provided by the interest at the beginning of the 20th Century shown
in life-formm of plents by several botanists, especially Reunkiaer (1934).
This made it possible to think of vegetation in terms other then component

species, and so opened the study to non-botanists. Dudley Stamp (1930)
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produced the idea of a 'Vepetation formula', analagous to the
Horal formula of traditional Botany. He suggests the use of the
following symbols:

A ~ Trees; G - Grasses;

F - Shrubs; C - Cryptograms;
H - Herbaceous plants {excluding grasses).

to be used to describe vegetation within a standerd area, and he

suggests 1 Hectare.

The basic formula can be represented as:

xA + ¥ + ZH + uG + vC,
vhere x,y,2,u,v eare the numbers of individuals per hectare. The
height of the components may be included in parenthesis after the , '
symbols, and differing layers of the same life-form can be distinguishedv
by using priced symbols, i.e. F and F'. In addition, the general charac-
ter of the trees and shrubs may be denoted by suffices (c & coniferous,

s = evergreen, etc.)

An example is: 150 2% 2 (50)

This indicates a coniferous forest, one dominant; the trees
having an average heipght of 50 m, averaging about 150 per 'hectare, uith
no undergrowth, This is therefore a perfectly utilizable r.etho& vhere

fine details are not required.

Richards et. al. (1940 propose a more ambitious schene
for Tropical Rain Forest, but the underlying principle of utilising

structure and physiopnCoy is still maintained.

The first attempt to utilise structure on a refined basis
was that of Dansereau (1951,1957). He states that structure is "the
organisation in space of the individuals that form & stend (and by
extension a vegetationitype or association). Their primary elements

are growth-form, stratification and coverage."
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He selected six criteria for description S Life-Form,
size, coverage, function leaf shepe/size end leaf texture. The
result description was a series of graphic cymbols and diagrems.

Fig.9. illustrates these.

It has been found useful to create a new criteria of Life
Form - Lichems:, which in Heath, Bog and Tundra Vegetation form a

very important constituent of the vegetation.

This system is particularly useful in situations where
species are relatively unimportant, but the structure of the vegetation
is so. Just such a case was the requirement, by a hydrolofist,: fo
distinguish the differing types of vegetation present in a small
catchment area (Jeardale, N. England). Five types were distinguished
by this method (FPig.10). Species présent in these types were listed
(Tab]e 5.) and the differences show that this simple descriptive method
is really quite 'sensibtive', as well as illustrating the range of
structure -~ an exceedingly important feature, often neglected, Further
examples of the usefulness of this method are found in studies of the
change in vegetation structure of 'zonal' communities, of Lakes, ponds,

bogs, etc.

Some writers in the Z-ll school have tried to integrate
more detail sbout the structure of vegetation into their studies
(Barkman, Doing and Segal, 1964), but the results obtained are usually

rathe'r too cumbersome to handle easily.

The undeflying trend of this Section- has been fo explore
several of‘ the many ‘numerical' methods availsble, and these, together
with the Non-floristic systems just described point to one conclusion;
to be effective, a.ny étudy of vegef.ation should encompass more than one

such mefhoﬁ, depending on the scope and needs of that study.
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SIX CATEGORIES OF CRITERIA

~USED IN VEGETATION DESCRIPTION
(MODIFIED AFTER DANSEREAU (I1957))

I LIFE FORM. 3 FUNCTION

T Q trees - d D. deciduous
' S semi-deciduous
, F@ shrubs e evergreen
- H V herbs j ¥ evergreen leafless
: | i
ML bryoids 4 LEAF SHAPE 8 SIZE
n <> needle or spine
E epiphytes g() graminoid
. @7 ’ a < medium or small
1anas hdS broad
s \_ lichens v Y compound
| | q O thalloid
2 SIZE
t- tall ( T=minimum 25m > LEAF TEXTURE
F=2-8m f 77 filmy

H=minimum 2m)
m - medium (T=10-25m

z[—] membranous

x lll sclerophyll

FH=0-5-2m
M,S=min. 0Ocm) k it succulent or fungoid
| -low (T=8-10m 6 COVERAGE

b barren or sparse
i discontinuous

p tufts -
C continuous cover

F,H=maximum 50cm
M,S=maximum IOcm)
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Hmegxp, rﬁl(m)eazi, Hmegzp,-Hmdgxp, Hleazp |
| DAMP GRASSLAND
A ;;’ o =HT A . ' ?;'
Hmegxp, mleazc, mlevzi, Hleazp,r Hmegzp, '.Hmdgxp
2 DEGENERATE BLANKET PEAT
“ I ;7 = T;, %\,H/’ ‘&\i‘{"r“, ; ?,qi’_'ll_u.{ }‘ E ?;'
ml(m)eazc, Hmegxp, Hleazp, Hmegzp
3 JUNCUS EFFUSUS FLUSH
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- ml{(m)eazc, Hmdgxp, Hmegxp, Hmegzp
4 SPHAGNUM FLUSH
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sleqkp, fleaxc(i), Hmdgxp, ml(m)eazp, Hméazi, Hmegxp
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Species.

Juncus squarrosus
Galium saxatile
Deschampsia flexuosa
Nardus stricta
Pleurozium schreberi
Polytrichum commune
Agrostis tenuis
Sphagnum recurvuam
Juncus effusus

Carex nigra |
Dicranum scoparium
Agrostis canina

Eriophorum angustifolium

Scirpus caespitosus

Plagiothecium undulatum
Rhytidiadelphus squarrosus

Sieglingia decumbens
Hylocomium splendens
Siiagnum plumulosunm
S, rubellum
Ptilidium ciliare

Aulaucomnium palustre
Calypogeia trichomanes

Lophocolea bidentata
Sphagnum subsecundum
Equisetum fluviatle
Viola palustris
Sphagnum cuspidatum
Calluna vulgaris
Vacciniumn myrtillus
Empetrum nigrum
Parmelia physodes
Cladonia coccifera
C. pyxidata

C. squamosa

C. furcata

Hypnum ericetorum
Lophozia floerkii

Showing the species complements :
Vegetation types (see text & Fig.  1II/10)

TABLE _ II/5.

| Vegetation type
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VEGETATION BCUIDARTES.

"Der Grenzeraum ist das Wirkliche, die @renzline die

Abstra.kt ion davon."

Ratzel 182 éo
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TiT.1. Introduction.

In most studies of vegetation, especially those involving
a classificatory approach, the choice of standa implies the delim-
itation of vegetation types in the field, and hence detection of
boundaries. Those detections are often based on the behaviour of
'dominant' or otherwise coaspicuous species, and may, in fact, prove
to be quite erronecus. Thus the accurate detection, and, if pessible,
typification and classification of boundaries in vepgetation is of prige
importance. Although the vegetation boundary has had both conicious and
uncoqc:cious consideration in some of the early literature, there are few or

no quantitative studies of boundaries in their field situatioms.

The concepts behind a 'boundary' are essentially anthropic
in nature, and so it is perhaps best to stark this review of 'boundaries’
with some of the ideas and terminology used by Political Geographers in

their study of the subject.

IiI.Z2. Concepts.

II1.2.41. The Geographical View.

Ratzel (1895) maintained that the boundary was an abstraction,
and the border ares the reality. Lapradelle (1928), agreed with this -
but distinguished 'bounderies' and 'frontiers'. Pawcett (1918) defines
frontier as "a region of transition - whilst it is admitted that all
regions are transitional, only when this is the dominant landscape
feature is the region recognised as a true frontier.” This latter def-
inition has much importance for the ecologist, since in essence, what is
true of landscapes is true of their component parts, the plant and atten-

dant animal communities or ecosystems,

Lepradelle (loc.cit.) noted the frontier as "un mileau de

transformation” and suggested a triple division of the boundary/frontier
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complex (Fig.1.) A central zone of fusion (territoire limitrophe
(T.L.)) is flanked on both sides by the extreme peripheral zones of
adjacent states (their 'fronticres' - F.A. & F.B.). The whole system

he terms 'le voisinage' (V).

This provides a valuable working model of boundary situations
for the plant sociologist, enabling many situations enocountered in field
to be related to this basic model. A system of relating the width of
the T.L. in any situation to the importance of the flanking peripheral
zones (F.A. & F.B.) allows a more flexible approach to, whilstcom-
plementing, the system proposed by van Leeuw#n'z(see later). In its
most 'typical' form, i.e. a narrow, but definite T.L., banked by
clearly distinct F.A. & F.B. zones, this model corresponds to the
*ecotope' situation (sensu van Leeuwan 1966). The term 'ecoton/_'e' has,
of recent years, come to be taken as meaning " a sharp, defined bourdary”,
despite the fact that Weaver and Clements (1929) proposed the term to
cover all forms of transition vegetation. It is perhaps, therefore,

better to drop this term, and use those proposed by van Leeuwan (1965,1966)

- limes convergens and lifdes divergens (see later).

lost previous studies on boundaries have concentrated on the
T.L. zone, largely ignoring the existence of the FA and FB zones.
Future Ecological studies should concentrate on the whole boundary
system - following Ancel's (1936) proposition that "as a boundary
reflects the relationships between neighbouring groups, it should be

studied to this end rather than as a single element ‘of the landscape.”

IIT.2.2. Biological view,

Although the ideas collated above provide a useful working

model, they deriwe fron the Geographer's position that at some stage
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a dividing line will be placed in the landscape - however eppropriate

-~ whereas biologists are never forced to recognise such artificiality.

In fact, many Political boundaries often correspond to
sharply dividing natural features, i.e. mountain renges, rivers, etc.,
as in the boundary of France and Spain - the Pyrenean llountains. In
some cases, however, there is no such feature, and although a boundary
is 3aid dowm by Law, it may not be respected culturally, lingually or
topographically (viz. the border of K. W. German/ Netherla.nds)./There,
two contrasting conditions illustrate perfectly the two extreme boundary
types of van Leeuman (loc.cit.) The sharp, clear boundary he termed

limes convergens, the vague, fuzzy, indistinct boundary, the limss divergens.

(based on their contrasting environmental milieu).

(a) The ljim es convergens patterns show a coarse granulation,

with sharp, easily discernable lines of demarcation. The vegetation is
typically poor in species, but large numbers of individuals present. Life
circumstances in those areas have a high degree of temporal instability,
but show spatial stability (i.e. homogeneity). As van der LIaa.{L (1966) -
has indicatqd, these conditions may change according to the d.i::ection in

vhich they are viewed (Fig.2.)

Exemples of the type of vegetation associated with the limes
convergens environment are ‘Weeﬁ Communities and Salt marshes. Liany of
the species cited as a characteristic of this type of boundary are
"trennarten” of the synsystematic class. Plantaginetea maioris Tx and
Prsg. 1950, and Thero-Salicornietea strictae R.Tx. 1954. Associations

of these classes are typically found in situations where there is a high
degree of envirommental "noise" (i.e. alternation of wet/dry, salt water/
fresh water, nutrientpoor conditions)’ nutrient rich corditions, and

disturbance of the habitat.)
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The connection of the underlaying common "noisy" environ-

ment may explain why species such as Trifolium fragiferum, Agrostis

stolenifera, Agropyron repens, Potentille anserina, etc., occupy such

seemingly ecologically disparate situations as Saltmersh, roadside

verges and brackish marshes. It may also help to rationalise the

occurence of certain "bimodal” species (e.g. Plantago maritima, Armeria

meritima), in both sea-level salt marsh and rocky high montane hebitats.

(v) Limes divergens patterns contrast with the limes convergens

by having a fine granulation and faint or non-existent lines of de-
marcation. They are rich in species, which have only a fev individuals
present. Further, their internal conditions are usually 'stable', in
that they are not subject to massive, rapid changes. Typically they

occur as a gradual trensition between two distinct end states, appear

Ja
rather homogeneous. As van der Maarl (loc.cit.) has pointed out,

however, they "represent the ultimate state of heterogeneity", as each

limes divergens is divided from the Juxta positionof numerous micro-

limes convergens situations.

Examples of vegetation typical of this situation is rich
nmarshland, sand dune slacks and 'scrubby' moorland cdges ~ the latter
van Leeuwan (1966) calls"the Biologicel culminating point of the limes
diverpens", It is much more difficult to refer species characteris,f.:ic
of the situations to synstematical units, chiefly because thesc zones
have been little studied from a synsystemstical viewpoint. The chief
exception is the Trifolio-Geranietea. Certain associations described

within the Tofieldietalia are also typical of these situations.

Typically, Limes divergens vegetation is formed anywhere
where gradal differences in some milieu componcnts are found. Also, the

boundaries between eutrophic(nutrient rich) and dystrophic(nubrient poér)
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environments, where poor dominates rich, as opposed %o rich
dominating poor, which is typically expressed as a Limes convergens

situation.

As the limes convergens has been wrongly compared to

the 'fébo‘tone" , S0 the lines divergens has been assigned synoz;ymously
to the term 'épocline'. (Van der laarel (1966), van Leeuwan (1966)). o
Although used in some of the Zurich-llontpellier synstematic literature,
in the sense of lines divergens (van der llaarel & WVesthoff (1961..)) in
Anglo-Anerican literature the tem is:usually restricted to primeiy
systemié useage, and its use as a synonom should be discontinued. It
.would be helpful if van Leeuwan's terminology could be adceptéd inter-

nationelly as the correct tem for such ecological situations.

In terms of the model put forward by Lapradelle (q.v.) in
the first section, the lides convergéns situetion can be seen as a
situation with a pronounced T.L., blurred or non-existent F‘A and F3B
zones and complete separation of the two units. Conversely, the
limes divergens is seen as a blurred or non-existent T.L., wide
ranging FA and FB zones, and with the units being separated and

restricted to a small amount of space at either end of the system. |

I11.5. Theory of Boundaries.

A boundary may be seen as a separator of adjacent systems,
showing some differences between the variebles constituting those
systems. Boundary definition, therefore, implicitly uses the full
information structure of both systems, and depends on the scale of the
observations on a systen. Vhen differences between the systems at any
point within the duo-system is seen to be great, compared with differences
at other points in the duo-system, a sharp boundary is detected. Similarly,

if no great disparity between variables is found, then a blurred, indistinct
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or non-existant boundary may be recognised.

If the scale.of these observations is how increased,
the blurred boudary may become sharp and distinct. Thus, a
problem of analytical quadrat size exists, which has yet to
be answered. In practice, for most herbaceous and dwarf shrub
vegetation types, a basic unit of observation of 1/16th n®
has been used, although larger units may be preferable in other

vegetation types, i.e. Forests and Scrubland.

III.A4. Methods of Analysis.

Al) boudary studies must take into account the end states, -
as well as the transitional zone itself. Therefore, a transect of
contiguous quadrats through the vegetation is the most profitable
neans of boundary detection and study. As noted above, a guadrat
size of 1/16th m2 has been used throughout. Quadrats of smaller area
than this incréase the amount of wotk involved, without further
refination of the results obtained. van der Maaml(1968) also notes

T

the 1/ﬁ6th m2 as the most useful size for boundary studies.

He further suggested a formula for the analysis, i.e.:

G
B =25 |p(g;sa) - plgsd) |
i=1

p(max.)

where p(gi,a) is the performance of the i'th species in gquadrat a,
p(max.) is the maximum performance of-any species. Performance

here is defined as frequency,cover, abundance etc.. Essentially,
therefore, this formula measures heterogeneity of adjacent quadrats.
The 'H' values obtained from this formula are then plotted against
transect distance of the quadrats to yield a 'vegetation differential
profile’, along which disparities in the system can be noted, and

hence boudaries detecped.
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Vith this form of analysis, the contribution of 1 species,
occurring in one of two adjacent quadrats is defined as "1 bit of
selective information", or + bit per quadrat. Van der lasrel also
noted a qualitative form of this formula, i.e:

H = (Ga -0Ge) + (Gb - Ge)
2

where Ga,Gb = number of species in quadrats a,b and Gc = number of
species common to both. This formule is monotonic to many of the
'Community Coefficients' (Appendix IV). A less defined profile is

produced by this formula, and it is rarely of use.

I11.5. Results of Analysis.

Ten profiles have bzen prepared across obvious and non-
obvious boundaries of several vegetation types, in order to shou some
of the range of possible profiles. Heath vegetation is typically 'poor’
and as most of these profiles were nmade from 'rich', non-heath commun-
ities (prasslands of various types, nutiient rich bogs, etc), to heath,
the linzs convergens situation is the one most commonly depicted.
Conversly, boundaries within a Heathland Complex typically yield limes
divergens situations.

(a) This profile and the one that follows were both sited at Crook
Peak, Somerset. (G.R. 31/385560).

Boundary between neutral Bré.chypoditim-pinnatum grassland, and

Calcareous grassland (Hélictrotricho-Caricetlm flgécae Sh;:ﬁ:vell 1969) .
Pig.3(a) shows the qualitative profile. The information this yelds

is rather little, apart from a marked heterogeneity around the 2.5,

3.5 m. point. On exepining the quantitetive profile (Fig.3(b)), hovever,
a marked discontinuity cen be seen at the 3m point, with low level fluc-
tuations on either side., This situation is thus a rether typicol limes
convergens type, agreeing with the statement in van Leecuvan (1966), i.e.

that the area under consideration is typically “rich" lend dominating
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"poor”, therefore one would expect to find a limes convergens

boundary type.

The level of baclkground noise in the profile is pitched
as two levels - (1) 0-2.5m and (2) 3.6 - 6 m. In the first
stage,' the 'H' values obtained vary between 4 and 5.5., whereas in the
second stage they vary between 6.25 and 7. These differences derive
from the fact that the Calcareous grassland (3.6 - 6 m) is more'species

rich than the 3rezchypodium pinnatum grassland.

a0
(b) Profile between Calcereous grassland (as in (a)>a.nd Limestone

Heath (Sensu lloss (1903)). (Carex flacca Community/Ulex gallii Complex
Exica Cinerea Heaths), shown in Fig.4. The profile is‘obv:i.ously a
typical limzs convergens, but there appears to be a 'double pealed'
effect, i.e. a steep rise at 2.5 m, falling arain at 3 m, with a further
steep rise at 3.5 m. This is better explained by reference to Plate I,

vhich shows the boundary area in detail.

The' are three communities distinguishable here, (%) the
2 .
Celcéreous grassland , (2) a distinct boundary zone cheracterised chiefly

by Helictotrichon: : pratense and (3) Limestone Heath. Comnity (2) is

occupying an ama that, temporally, is extremely instable as the Lime-
stone Heath is tending %o constantly grovw out into the grassland. This
phenoxnenon of species being pecullar to boundary zones is discussed in

greater detail loter in this Section. (III.4.3.)

(¢) Profile between a J uncus inflexus - Pulicaria dysenterica marsh
and Sciirpus tabemcsmontoni mersh of Culver Uell, Portlend, V.C.9.,
GR. 30/68569%, in August, 1969. The site is xﬁen‘bioned in Good (1948)
"there iseven a small acid bog on the top of Portland. This last is
so remarkable a locality to find on what is really a huge mass of

limestone - that it deserves more than a passing notice,®™
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In foct, the vegetation varies from calciun rich to Neutral
narsh, not acid bog, but is deserving of note, becesuse of the proximity

of vegetation types, consisting on the one hand of a springhead cormunity,

formed by tufaceous bryophtes (Acrocladiur éggjidgtun, Hypnun Cupress-

ﬁ' iforme vor fectorun) through a Juncus inflexus narsh to the Scirpus marsh.

The whole system has a water flow thvough it, depicted in Fipg.5. Agein,
as here is a classic case of 'rich' donineting 'poor', we expect to find
the limes convergens situation. Fig.6. shows the profile confirming

this expectation.
The first 3 m ere rather 'noisy' due to the transect passing

through a variant of Juncus inflexus marsh characterised particularly by

the bresénce of Samolus valerandi, followed by a sharp 'peak' (4 m mark),

the profile then falling to low level oscilletions in the Scirpus marsh.

This vegetation proves even more interesting when the distrib-
ution of species along the transect is considered. One of those which
Good used to define his 'acid bog' was Eriophorun anmistifolunm, certainly
more typical of nutrient poor conditions than the communities presemnt.

At Culver Well, this species is found only at the boundary between the

scirpus marsh and the Juncus inflexus marsh.

(&) This profile, and the following one, were taken fron Studland
Heath, V.C.9., G.R. 40/024845. This profile runs from dry heath to
Valley Bog (Sensu Té.nsley 1939). The dry heath occurs on a gently (5°)
sloping plateaw, which steepens to a 25° slope before reaching the

valley bog. Physiognomically, this section of the profile is dist-
inguished by the occurence of occasional dominance of Scirpus caespitosus.
A sketch of the transect site is shown in Fig.7., and Fig.8., shows the

profile,
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'Up to 2m the profile is steady, it then rises between
the 2 and L m levels, peaking at 4.5 m, and then rapidly falling
to low-level oscillations. The latter part of the profile (4.5 -
6 m) is indicative of a liwes convergens situétiop (much water present/
little veter present is the important factor), whereas the outer
portion of the tmnsect has indications of a limes divergens situstion

(due to a constantly fluctuating water level).

Sciinus ¢aespitisus is the species mainly responsible for

this condition, and it is interesting to note that, commonly, at the
junction of waterlogged podsolic soils end dry pédsolic soils in the

South of Britein, S. @despitibsus is frequently observed, concemtrated

as a thin band between adjacent communities. About 50 m from the
transect line, Cattle trampling has broken down thisScaespitésus
slope, and here there is no liaies divergens, but a limes convergens

situation (i.e. regular soil disturbance). S. Caespitosus occurs only

sparodically here, but a new species, typical of restricted distribution,
- Gentima pneumonanthe - is rather common. This species, on the edge of
its range, seems characteristic of limes convergens situations. Simmonds
. (1945) notes "Persisted on St. Lieonards Common Dorset, for at least 3
years after ploughing for forestry purposes ----Rather commonly seen in
Dorset on ground which appeérs to have been disturbed e.g. shallow,

rectangular, depressions of unknown origin."

(e) This profile (Fig.9.) results from a transect betveen damp
heathland'a.nd Saltmarsh. An initial peaking effect is noticeable at

the 1.5 m level, due to the presence of several bryois in an otherwise

" species poor vegetation. The main peak, indicating the limes convergens

nature of this profile is between 3.5 and 5.5 m mark. Instead of a sharp,
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clean peak, however, the profile has an 'inverted peak' at the

4.5 m level. This results from a footpath rmmiﬁ.g parallel to the
saltmarsh at this point. It is, in fact, andentirely separate zone,
coincidentally peaking within the area of the limes convergens.
Although not particularly restricted to any one community, it is

interesting to note the concentration of Shoenus nigricans is the

greatest at the limes convergens site.

(£) “ This profile (Fig.10) is one of the most interesting of all

the examples, it being most typical of a limes divergens type of
boundary, though including a limes convergens situstion at one extreme
of the boundary. Physiognonically, the végetation showved no clear
boundaries as did some of the other sites chosen, but the two end

states (dry heath and valley bog) are obviously different.

The transect, sited at Winfrith Heath, vac.9. GR.30/802862,
was land fron dry heath (Ulex minor community of Celluna vulparis Heath)

through "Tet Heath (SE hanun compactun cormunity, Srica tetralix hed‘bh)

to what can best be described as Rheophilous mire (sensu Bellamy 1966).
An extremely sharp peek is detectable‘\;};fmm the start of the transect,
representing the transition between the reophilous mire, characterised

by Cempylium stellatum,Scorpidium scorpiodes, Cirscum disectum and the

wet heath characterised by Erica tetralix, Sohagnum cocpactum, S. tenellum

and Narthccium ossiframun.

This is a typicael limes convergens situation clearly showing
the effect of a rich envirommental nmilieu doninating over poorer

conditions.

© After this peak, the profile then shows a general fluctuation,
with a sub-convergens peak at the 12-14 m. mark. Although scarcely

sufficient to indicate a limes convergens situation, it corresponds
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to an area of much steeper slope than is common in the rest of the
area, and therefore is subject to more drastic fluctuations in the
water table. Ta.kihg the profile from 3 m to thé end, however, bit is an
extellent demonstration of a limes divergens situation.

(g) Profile (Fig.11) from Waldridge Fell, v.c. 66, GR. 45/252495,
between a neutral bog and dry sandy heath. The profile shows the
typical limes convergens fom, but the width of the peak base is

rather large (3 - 3.5 ).

The floristic a.fia.lysis taken for this profile shows that
there is a distinct community occupying the boundary zone, characterised

by species such as Juncus effusus, Gaelium saxatile, Anthoxanthum odoratum

and Aulauconnuim palustre, which are not found in either the bog or the

heath. Fig.12 shows a sketch on essentially similer situation, though

unanalysed for a boundary, from Priddy Pool, v.c.6., G.R. 31/547516.

(h) These last two profiles are both taken from Slapstons Syke,
Teesdale, v.c.66., G.R. 35/872303. Some account of the nature of the
boundaries in Teesdale hss been given (Bellamy et. al., 1969, Bridgewater
and Marshall, 1969) This first profile (Fig.13), teken from Calcareous

sedge marsh to species rich Calluna Vulgaris heath, (Pestuca ovina variant/

Calluna vulgaris community/Vaccinium myrtillis Heath) exhibits a largely

limes divergens structure from 6-16 m, although a pronounced 'peak"
occurs between the 3 - 5 m marks, i.e. limes convergens. The profile is

further discussed below.

(i) Agein taken from Slapstone Syke, this profile (Fig.14) was also
derived from a transect between sedpge marsh and heath. Although not
as varigble a profile as (h), there are meny similarities. The extreme
peak detected in (h) does, however, appear to be absent. There is a

slight increase in peeking et the 4 - 5 m mark, but this is not pronounced
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enough to indicate a typical limes convergens situation. Thus the
conclusion that cen be drawn from this evidence is that the situation
is of the limes divergens type, although this is also discussed in

more detail below.

These ten exsmples of profiles show the usefullness of
this technique in determining (a) boundary size and (b) boundary type.
Inevitably, however, more information about the vegetation on either side of,
and across, a boundary will be required than a profile can give, particularly
if the boundary zone is going to be 'managed' in any sense. Certain of
the classificatory methods (Section II), applied across boundary zones,
can do much to elucidate more of their structure and function.

IIT.4.2. The application of the "Groupanelysis" technique to a
boundary situation.

The data from the transect described for (h) was subjected to
Group enalysis (Crauford and Tishart, 1968). Eight synecological groups
were produced by this method (Table 1). Fig.15 shows the relationship
of these groups and their possible synsystematical position, to the

transect.

The sedge marsh was composed of a mixture from groups D, G
and G, all typified by species such as Carexpeniceas, C.lepidocarpa,

Juncus articulatisand several "Brown mosses” (sensu LicTean and Ratcliffe,

1962)., These groups occur to the left of the 'peak' in the differential
profile. Immediately to the right of this peak is a group of five con-
tiguous quadrats (B), distinpguished from D, H and G by the relative
absence of 'brymdg and presence of species such as Thymus drucei,

Festuca ovina, Potentilla erecta. The other groups vhich follow

(B, C, F) all exhibit relatively stable, slight changes in species
composition. This analysis complements the observations made earlier

that the latter portion of the profile is limes divergens (gradal

—
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Species

Groups

Pellia epiphylla
Agrostis canina

Sagina nodosa
Philonotis fontana
Kobresia simplicuiscula
Drepanocladus fluitans
Bryum pseudotriquetrum
Riccardis pinguis
Pinguicula vulgaris,
Eriophorum angustifolium
Equisetum variegatum
Juncus articulatus

Carex lepidocarpa

Carex panicea
Selaginella selaginoices
Breutelia chrysocana
Rhacomitrium lanuginosum
Tofieldia pusilla

Carex capillaris
Ctenidium molluscum
Peltigera aphosia
Cornicularia aculeata
Prunella vulgaris
Thymus drucei

Potentilla erecta
Minuartia verna

Viola lutea .
Rhytidiadelphus trlquetrus
Cerastium holosteoides -
Festuca ovina
Hyalocomium splendens
Cladonia arbuscula

. Agrostis tenuis

Gallium saxatile
Rhytidiadelphus loreus
Pleurozium schreberi
Campanula rotundifolia
Anthoxanthum odoratum
Calluna vulgaris
Hypnum cupressiforme
Polytrichum juniperinum
Carex ‘ericetorum
Thuidium tamariscinum
Plantago maritima
Fissidens adiantoides
Cardamine pratensis
Lophocolea bidentata
Polygola vulgaris
Riccardia multifida
Cephalozia bicuspidata
Nardus stricta
Rhytidiadelphus squarrosus
[uzula compestris
Dicranum scoparium
Bazzania trilobata
Certraria islandica
Viola riviniana
Armeria maritima
Ditrichum flexicaule

(Figu—-es quoted refer to percentage occurrence of

spec 28 in groups)

1
I
o
|t
|

33 100
67 50
33 50
100 100 50
67 50 100
100 100 100
100 100 100 20
67 100 100 20
33 100 50 20
100 100 100 100 100
100 50 50 100
100 100 100 100 67
100 100 100 100 100
100 100 100 100 100
33 50 80 100
20 100
80 100
20 100
100 67
100 ‘100
50 80 100
40 33
100 100 100
100 100 100
100 100 100
33
33
80 100
‘ 100
50 20
50 20
50
100
40
20
20
20
33
33

67

67
100
100

67

100
100

67
100

33
100
100

100
100
100
33
100
100
67
100
67

33

10

15

100

69
15

100

100

92
100
54
100
69
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46

38

24
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vegetation units), whereas there is an obviously sharp demarcation
(l1imes convergens) between the D,H,G mosaic and group E.

This method can, therefore, add much more structural detail

to that given by the profile.

(b) The application of Nodal analysis.

In dissussing Nodsl analysiév inlsection II, mention
was made of the usefullness of the technique in providing
vegetation units that are of differing Btrengths'. To test the
possible application of this analysis to boundary situations,
transect (i), from Upper Teesdale has been used. The profile from
this transect is rather unclear in form, illustrating some limes
convergeﬁs and somé linmes diverggns gttributes.

The real value of Nodal analysis lies with its' property
of 'doubly - defined' species /habitat coincidences, that are of
strong ecological validity (Lambert and Williams, 1962). Fig. 16
shows the abstracted vegetation units arranged with sedge marsh at
top left, and heath at the bottom right.

From the noda (sensu Lambert and Williams, loc. cit.X
produced,lthere are clearly two main veget;tion types preseant.

Type 1. (defined by the presence of noda 412, 4/1, 4/7) has

the following species as constants - Juncus articulatus, Kobresia

simpliciuscula, Carex panicea and C. 1epidocagp§. (Fote here

the similarity with the mosaic of species groups D,H,G of the
Group analysis)

Type 2. (defined by noda 24/23, 24/31, and 24/28) has the following

species as constants - Hylocomium splendens, Sesleria caerulea,

Festuca ovina, Thymus drucei and (except in modum 24/31) Galiunm

saxatile, Rhytidiadelphus loreus.
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Within each of these 'types' there are a number of sub-
divisions, indicating a reason for the rather 'noisy' profile. Type 2
is of interest in this respect, as the subjective description in

Bellemy et al (1969) refers to "....the upper part supports species

with open heath and grassland communities dominated by Sesleria caerulea
(rei;erable to the Seslerietelia::)...” On exenining Fig.16., the 'species
rich open heath' is shown to consist of the 'gresslaend' nodum (24/28),

on which is suﬁerimposed a major sub-nodum of high ranlk (37/28), contain-

ing as constants Pleurozium schreberi and Colluea vulzaris. Also,

quadrats 37 and 32 are defined by nodum 24/37 with a minor sub-nodun

(2/31) (with Colluna vulgaris,Rhytidisdelphus scuorrosms) and a major

sub-nodum of low rank present (30/37 - with Polytrichum juniperinum).

This situation shggests a possible interpretation of !'limestone' and
'chalk' heath, i.e. that they could, sociologically be a grossland

matrix with superimposed 'heath' species groups.

Betueen Type 1 and Type 2, communities, there is a zone of
five gquadrats which differ from the rest by their essentially 'frag-
mented' appearance due to the presence of many ill-defined units (minor
sub-noda, major sub-noda of low rank, etc.) This zone corresponds

exactly to the possible limes convergens peak scen in the profile.

It is to be expected that areas of instebility and change will
be represented by this type of fragmentation of vegetation units, and so
the type of pattern described ﬁbove wouid suggest the presence of a limes
convergens situation. Thus, this anelysis clarifies the suggesftions that

profile offers,

The 'noisy' profile obtained by 'H' analysis has been oentioned
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but can be more clearly explained with referénce to the nodal
analysis. The 'peak' around the 2.5 - 2.5 m point corresponds to
the energence of a wet sub-type of the Type 1, defined by mnoda 5/L,
5/7 and 5/12, acconpanying the 'type' noda. Similarly, the 'peak’
around the 5.5m point is explained by the emerpgence of the He‘ath sub-

units.

In the 'transition zone' now fircly quantified by the Nodal
anelysis, several species absent from the main two types are found, i.e.

Rhacomitrium lanuginosum, Equisetun variagetun, Plantano maritima,

Ricardia pinguis. As Bellamy et. al (1969) state, two of these are members
of the species assemblage known as the "Teesdale rareities", and their

occurrence in this zone is rather interesting (see below).

IIT.4.3. The co-incidence of "rare" species and boundary zones.

Evidence that 'rare' species are often associated with

boundary zones is fairly well substantiated - as in the Teesdale profile

above, the occurrence of Gentians pneumonanthe in profile (&) and van
Leeuwan (1966) cites nanyvsyrgecies of restricted distribﬁtion as typical
of this limes divergens. Further investigation is likely to yield more
species whose typical™habitat is a boundary zone. A rigid definition
of which envirommental factors are responsible for this is vimuéily in-
possible, but may not be necessary. Just the "life-conditions" in the
zones could be all thet is necessary to restrict spscies to such zones -
this nay also explain the curious bimodality of certain species (e.g.

Plentapo maritima, Armeria maritima) which are found at sea=level and high

alpine sites < both arcas typified by vegetation of the l:Lies convergens

type, with, certainly, instable habitats,

It would be a mistake, however, to consider that herely species

of restricted distribution are common to boundary zomes. As profiles
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(v), (¢) eand (g) show, perfectly 'common' species also, in these
situations, seem restricted to boundary zones. These species, however, in
each case, are not commonly associsted with either 'end-state' community,
and in this sense could be considered 'rare'., Thus perﬁaps a general
principle could be suggested, i.e. Boundary zones of both lines convergens
end lines divergens sites may provide tangible hebitats for species whose
requirenents throughout its typical range of connmmities are not catered

for by either the juxtaposed 'end state' communities.
644, Envirormental measurements.

All deta to date obtained, points to the existence of wvarious
boundaries (from the typical limes divergens to typicel limes convergens),
and their importance in 211 types of land management. Leasurement of
enviromental variables to evaluate sone of theée sociolc;gical conclusions
is obviously essential. To this end, a small series of pilot em;ironmental

measurements were carried out on the Slapstone Syke, transect (h).

The factors used were (a) soii organic content, totaJ: calcium,
sodium and potassium. Soil organic content was determined by weighing
samples before and after dry ashing at 440°C in a muffle furnace and the
determinations were mede either by Atémic absorbtion spectrophoﬁometry
or flame photometry after wet ashing semples. The results are depicted

in Fig.s 19 and ¥.

The results show that the pesks observed in the profile
corresponds exactly to the dramatic fall off in emounts of sodium and
calcium ions, and a corresponding rise in the % content of organic

material (i.e. from 1Q% - 50% at the 4 m. point). The % Organic matter

then declines as the 10 m. is approached. This decline appears 'Stepped';
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the 'steps' following rather closely the occurence of the groups
detected in the group analysis. Correspondingly, the emount of
Potassium in the soil increases stepwise along the transect, also

following the positions of the floristic groups.

The analysis of these simple parameters , therefore,
reinforces the thesis that vegetation boundaries are not 'chance' phenomena,
but correspond rather closely to sPecif'ic, detectable changes in the envir-

ommental milieu.



Iv.

PHYPOGEQOGRAPHY OF THE BRITISH HEATH FORVATTCH.
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Iv.1. Introduction.

Phytogeographical studies of the British Flora have been
rather scant. Uatson (1847-59) provided the initial besis for British
Plant Geogrephy, by his method of recording the distribution of plant
species vwithin the 112 'vice-counties' he created. These in turn were

amalgemated into 18 'provinces'.

To create these vice-counties, Vatson used the existing
administrative county boundaries, and then either split or occasionally
fused these counties to give more or less egual areas. The use of this
system for data collection and collation of plent (and also am.ma.EIQ
distributions continued until the early 1960's. Since 1962, the public-
ation by the Botanical Society of the British Isles of the 'Atlas of the
British Flora' (Perring and Walters) has introduced the idea of the
preparation of dot-distribution maps on a 10 km2 besis. Thus the vice-
county system is now rather disused for the purpose of recording distrib-

ution.

For this present work, it was found necessary to 'regionalise’
Britain into convenient areas for studying the phytogeographic affinities
of component species comprising the Heath vegetation within these discrete
areas. It is hoped these regions will prove useful for other problems of
plant distribution. There are several courses open for the 'regionalisation'
of Britain, i.e. using the standard census regions; 'atson's original
eighteen provinces, etc. In this section a division of Britain into
fourteen regions, based on several criteria, has been attempted, and
these regions used to analyse the phytogeographical elements with the

Heath formation.
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Iv.2, Definition of Regionms.

Map 1 illustrates these 14 regions. As the Orkmeys and
Shetlends (Region 14) have not been considered in the Heath survey,

only the other 13 regions are discussed in detail.

The primary determination of these regions was use of ‘the
112 vice-counties deécribed by Uatson. In many cases the boundaries
of these do not correspornd exactly to those of the present day admin-
istrative counties, but relate to the status quo in 1847. This means
that many of the old, long standing boundaries, usually corresponding
to some easily identifiable natural feature, are used in the delinmit-
ation of these units. Hence the grouping of these units into regions .
could be said to be reasonabiy 'natural'.

Althoupgh the vice-counties were used as a base, three major
additional factors have been taken into account in the grouping of these
units into regions; climate, topography and geological sub-stratum. The
sources for these have been \Jalter and Leith (1967) for the climatic data,
maps and memoirs of the Geological survey for the Geological data, and
ordnance survey maps at a scale of 1 : 63360 for the topographic data.

A list of the comporent vice-counties of the region, Wi‘bh.coménts on

on the structure of the region, is given below.

IV.2.1. The Repion§

(1) “he South-TUest Penipsula, vice-counties § - 6 and 34 (east

of the River Severn). An extremely 'Atlantic' acrea of lend, particularly
mertine. Bssentially under the influence of two climatic zones ‘:(Walter,
1967) = V (VI) 2 and VI (7I) 2. Geologically the region consists chiefly
of acidic Her¢ynion rocks, with a gently undulating topography.

(2) The 'New Forest' Region vice-counties 7 - 11 and 12 (South of

a line from Uhitchurch (Hants) to Petersfield) Climatically the region

is chiefly V (IV), the only region to have this unususl Warm temperate/
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medit¢rrancan climate type. Geologically the Southern half is
formed from Eocene sand and gravel, whilst the chalk of Salisbury

Plain occurs in the northern half. - -

(3) The South-East Region vice-counties 12 (not in (2)), 13-22,
23 (south of the River Uay), 24 and 30. A fairly low lying area of land.
Geologicelly consisting of younger rocks. Climatically the region is in

zones VI and VI (IV).

(&) ' East Anglia vice-counties, 25-29, 31, 53 (parts 'of Hollan.d
only), 5% and 61. . ﬂ

Besides the area usually referred to "Bast Anglié." (Norfoli_:_,
Suffolk and Zssex) this region contains ;East Lincolnshire and Y_orkshire.
The reasons for this -are (1) the same geological substrata are found>
throughout this region (firassie and Cretaceds rocis), (ii) The whole
region is included in one climatic zome (VI). This represents the .

most 'continental' region of Britain.

(5) The Midlaends vice-counties 23 (not in (3)), 32, 33, 37-39,
4O (north of the River Severn), 53 (not in (4)), 55, 56, 57 (south of

a line joining Ashbourne and Chesterfield) and 58.

The region is rather a 'compromise' situation, in that it
includeg several vice-eounties that are in Central Dnpgland, which have
no particular character that wouid determine their position in another
region. Geologically and topographically the regionﬁ’s‘ very varied,

climaticelly it falls either into the VI or V(VI) zones.

(6) - Usles. Vice-counties 34 (nmot in (1)), 35, 36, 37 (Ues{; of
the River Severn), 40 (not in (5)), 51, 52, and 74. In addition to

the admiﬁistrative principality of Ua_lgs., this reg?‘._on encompasses the
English porfions Aof the Florest of Dean, the lalvern Hills, the upland

areas of Shropshire (Long Mynd, Stiperstones, etc) ard Herefordshire.
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These areas are referred to as the elsh llarches, and are essentially
part of Velsh region, by virtue of the combiguous geological formations
(Herefordshire) or climatically (the upland Shropshire areas are linked
with the rest of Upland Wales in zone VI (X), although the Cambrian

mountains are in zone X).

The Isle of lMan (vice-county 71) is also in#luded within
this region because pgeologically it is identical to North ‘Tales, topo-
graphically it is typically ﬁ‘elsh, and climatically it is related to
TUestern Tales (Lleﬁn Peninsula, Cardigenshire, N. Pembrokshire), both .
being pert of zome VI (V). Its inclusion in 'Wales' is thus justifiable,
but the Island remains rather a phytogeogrophical enigma, because conpressed
into its length is a great deal of vegetational variation, as much, in fact,

as can be seen in the Test Coast of Englend and Tales.

(7) Horth Jest Znsland. W¥ice-counties 59, 60, 69 (Test of the Eden)

70 (excluding the East of the County, defined by the I.°¢n. 4o the \Jest and
King Water to the North) and 64 (Uest of the Ribble, Northwards to Settle,
thé;n West of line jJoining Settle to Ingleton). A rather narrow region,

comprising the Lake district and Vestmorland heights, and within climatic

zZones VI3 and X.

(8) North East England. Vice-counties 57 (not in (5)), 62, 63, 64 (not

in (7)), 65-67, 68 (East of a line from Rothbury to Parburn, continued
northwvards to the Till). Capable of sub-division to (a) Pennine (climatic
zone VI3 and X) and (b) Paletine (climetic mne VIz), as noted on lap. 1
This sub-division has not been applied in subsequent analyses, but it

might be important in other contexts.

(9) Southern Uplends. Vice-counties 68 (not in (8)), 72-86. This

region comprises the border country Galloway and the Midland valley of
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of Scotland. Although olilﬁatically rather varied, two climatic zones
account for the area; VI and VI(VIII). This whole region forms a

convenient "Southern Scottish” unit for study.

(40) - East Highlands. Vice-counties 87-95, 96 (East of the Great
Glen). Combining the Grampian lountains and the lower valleps of the
Spey end Don, this region shows the most easternly tendencies of the

Scottish regions.

(11) Uest Hiphlands and Islands. Vice-counties 97-104. This

region includes the Inner Hebrides and Isle of Bute. These are included
in-climatic zone VI,*_, but the majority of the region is classifiable
into zonmes X and VI (VIII). Geologicelly, the region is fairly unifom -

as it forms, with the next region, part of the Tertiary Volt;anic area.

(12) Northern Highlands. Vice-counties 96 (not in (40)), 105-109.
A much varied topography - from a low-lying plein in the North-Last tq
the mountains of the North-lest. Thus, climatically, there are two zones
present, X and VI(VIII), corresponding to the mountains and low-lying
arcas. The region is, nevertheless, a 'unitl'lnthe processing of phyfco-

geographical data.

(43) Quter Hebrides and (14) Crkneys and Shetlands.

These form two very distinct regions, on the basis of their

insularity, which gives them a particular 'Oceanic' climate and situation.

Iv.3. FPhytogeographical Elements.

Several classifications of Plant species into Geographical
'eléments' have been proposed in the past. The earliest was Forbes (1846)
who produced five such divisions; (i) Iberian (species Whose continental
area is in Spadn), (ii) Armorican (species whose continental area is in

W. Prance), (iii) Kentish (species whose continental area is in Northern
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Prence), (iv) Scandinavian (monteme flora of Scotland, Cumbria and
Uales), and (v) Germanic (The General Plora of Britain, corresponding

to TUestern Burope).

Watson (1847) prepared a similar scheme, but based it solely
on the British distribu‘b'ion of .the species, ra;ther tha.n- the Continental.
His categories (mostly self explanatory) are ‘(i) British, (ii) English,
(iii)Scottish,- (iv) Highlend, (v) Ge@ic (ﬁatson used this temm to
refer to épecies- found in the East and South Bast of the Country),

(vi) Atlantic and (vii) Local.

Both sc.:hemes suffer from several defects, vhich can be .
summarily described as lé.ci: of precision. Salisbury (1932) vas the
first author to describe rather more 'detéiled' elemepﬁs, 'ba.sed on the
thole renge of the species. Unforbunstely, his wori was based in East

Anglia, and therefore incomplete. -

Hatthews (4937, 1955) has produced t‘he mc‘»st-sa.ti_sfactozy
aescriptibri and classification o.f “elen;ents“. tvo da.te,' again based on the
whole fange of the plan’t‘ species, His f.iftéen elem-ent_s‘ enable rafher 7
accurate estimates of the Geographiéal effinities of any flora to be made.
In the tables which follow, his elements have been uéed throughout, acc-

ording to the definitions in his publications (loc.cit). -

In practice, the liediterrancan, Alpine and Endemic elenments
are not represented in the Heath vegetafion used in this survey, so only
twelve elements are considered.

As 'Matthews' work refered to Angiosperns, the following

references were consulted for the distribution of the various groups of

plants, and they-were then assigned to t}ie reiévant tlements':
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Lichens . Leighton (1879), Alborn (4948)

Bryophytes Arnell (1956), Nyholm (1954-65)
Ratcliffe (4968), Podp¥ra (1954)

Pteridophytes Flora Europoea, Vol. I.

Iv.4. Data Presentation.

A total of 384 plant species were found in the.Heathland
Survey, including species from tables in licVean and Ratcliffe (1962),
and these have been gmtiped, under the respective “eleménts“ into,one
of four tables. Table 1 features species characteristic of the South-
Jestern Heath, i.e. (Regions 1,2,6), Table II those of the North-Test
Heath, i.e. (Regions 10-13), Table III those of geﬁerelly Testern dis-
tributions g.nd Té.ble IV those widely distributed, §r with scattered

occurences showing no preference for the first three catefories.

A Biological spectrum (Table V) has been prepared from these
tables, showing the percentage of each element occuring in the different
regions, end a Table(’VD_‘,. showing the percentage distribution of each

element in four main tables has also been prepared. |

IV, 5 Species Distribution.
IV.5.1. Species with a preference for South-/estern Heaths.

The Oceanic Southern element is concentrated in this group,

the species forming the element being found chiefly within the Thymus

drucei- complex- Erica cinerea Heath. It is significant also that the
Oceanic Uestern element is represented at its highest value (23;) in
this group of species. If the coastal fringe (i.e. Sea CLiff Heath)

of the vice-counties 1,2,4 is taken Sepa:c‘ately f‘roﬁ the rest of Region 1,

the following picture emerges:
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Oceanic Vest . Oceanic Southern.
Coastal Fringe: ' 20. . o
Region 1, not
including Coastal Pringe 13 R |

Thus, the maritime communities contribute very much to
overall 'oceanic' image of Region 1. From these sPecJ.es, prefemng
the South \/est, the proportion of the Burasian element is rela.tlvely
high (3%), compared to the 'wide' element which i8 only 205, This
repr_esents a distinct reversal in beha.viour of these two species elements
in the other tk;ree species gz;oups. As the wide element hes a large '
number of 'boreal' species within it, and as the South of England and
Wales , aitl;ough Oceanic: in climate , is phgtogeographically- cioser tor
S‘outhe‘m and Central Europe than Scotland, thev reason fc;r this reversal

is not hard to seek.

A further apparent anomaly exists in that the proportion of

.Continental species, although low represents an increase over the other

three groups. These species, i.e.‘ Cirsium aLcanle,,Rosa ﬁl'@i:@.if’olia,
are asgociated with the limestone rich heaths (Nort':h Sonmerset, Derbyshire)
or -the Coastal fringe heaths, and so are behaving atypically. Thus though
their status may be 'continental' where they occur,they are acting as
'oceanic' species. In connection with this, a feature of some plants

at the edge of the:.r renge to become more tolerant of acldlc envir-
omaents, if their continental optimum is a basic env:.ronment s, OT vice-
versa, has been noted from $ime o time in the literature (e.g.

Simmons, 1914-5) and a plant which does just this is G»entlana neumonahthe,

(Continental Northern), which has already been mentioned in Section III.
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I. SPECIES CEARACTERISTIC OF SOUTH-UEST ﬁEATES.

SPECIES::
42 3 4

(a.) Oceanic Southern Element.

Anasallis tenella +
Dancis guzmifer -

- Rubia perigrina
Trifolium bocconei
T, striatum

+ 4+ 44

. i
(b) Oceanic Test Blement.

Agrostis Setacea + + +
Ammophila arenaria +
Celypopeia arguta +
Campylopus xrev-
ipilus + o+
Cirsium dissectum + o+
Cerastium atrovirens +
Centanrea nigra +
Digitalis purpurea +
Endymion non-
scriptus

Erica ciliaris
E. vagans.
E. Xwvatsonii
Euphrasia virgursii
Hernaria ciliata
Odontoschisna

denudatpa +
Ononis repens +
Pilosella pele-~

teranum
Sarothamnus

maritimusg +
Scilla verna +
Sedum englicum =+
Scutellaria minor +
Ulex gellii + o+ +
Viola lactea + o+
Juncus tenuis o

EEER"
+

(c) Oceanic Northern Element.

Kyrica gale + + o+
Silene liaritima +

(4) Continental Southern Element.

Plantago coronopus

5

6

7

REGION _HULEBER: -
8.

S

10

11

12

13
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SPECICS : - " REGION _ NULBER:

1 2 3 & 5 6 7 8

(e) Continental Elenent.

Cirsium acaule + : +
Rosa pimpinell-

ifolom - + +
Lonicera pericly-

menum - + +

(£) Continental Northern Element.

Drosera intermedia. +
Gentiana pneumonanthe +

(3) 'Eurcpean' Element.

Cladonia macilenta + + + o+

Genista pilosa + +
Hydrocotyle vulgaris + : +
Hypericum tetra-
pterum ' +
Jasione.montana + o+ +
Scorpidiun scor-
piodes + 0+

(i) Burasien Elepent.

Agrostis canina + o+
Aira caryophyllea + - +
Betpnica officin-

alis
Brachypodiun

sylvaticum.

B.. Pinnatum
Brize media
Bromus erecta
Carex caryophyllea
Leucanthemum
Cirsium arvenge
Cirsium palustre
Cgscuta epithymum
Carlina vulgaris
Centaurium ery= .

thraea
Dactylis glomerara
Filipendula vulgaris
Geranium sanguineum
Potentilla reptans R
Galium verum
G. palustre’ +
Helictotrichon

pratense +
Helianthemum

numaul ariun + + +
Hedera helix +

+
+

+ 4+ 4+ 4+ 4+ o+
+
+

+ 4+ + +

+
+
+

10

11

12

13
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SPECIES:

Leontodon .tarax-
acoides
Uinuartia gerardii
Pimpinella sax-
ifraga
Potentium sanguis=
orba,
Pripula veris
Prunus spinosa
Pilicana dysen-
terca '

Rhynchospara alba

Rubus discolores

R. glandulosi

R. suberedti

Scabiosa columbari

Sanguisorba offic-
ialis

Semratula tinc- -
toria

Viola hirta

Fragerin vesca

Pastinaca satiga

(1) Uide Element.

Celypogeia fissa
C. liulleriana
Campylopus atrov~
‘irens
C. introflexus
Cladonia rangi-
formis -
Campylimn stellatum
Dicranum spupium
Drepanocladus
intermedius
Hieracium sabauda
Lythriun salicaria
Lecidia quadricolor
Lophozia bicrenata
Lepidozia pinnata

Phragnites australis

Schoenus pigriaans
Polytrichum -gragile
Sphegnun compactun
S. contortum

S. cuspidatum

S. pdustre

S. papillosium

+

++ 4+ +

+

2

+

+ 4+ + +

70, .

3

BEGION NULBERS:

b

5

6

7'

8

9

10

11

12

13
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IV.5.2. Species vith a preference for the North-Jest Heath.

This group of species is unusual in that the percentape
of Oceanic.Test element it contains is rather low - %5) but this is
madé up by an increase in the Oceanic Northern element (115). In
addition, the group is characterised by the presence of the Continen-
tal Northern, Northern Hontame, Arctic-Subarctic and Arctic-Alpine
e,lements-present to a fairly important extent. This is due as much
to tﬁe I&’ountainous nature of Regions 9 - 13, in which this group is
chiefly reéresented, as to the areas Northerly influence. It also

is enother indication of the velidity of the Vaccinium myrkillus Heath

vegetation unit.

The chief contribution to the Oceanic Northern element

comes from Hepatics, i.e. Herberta hutchinsae, Jamsaniella carrin;’ onii.,

liastipophora woodsii and lichens, i.e. Alectoria mipricans, Ochrolechia

frigida, etc. These species could well be considered "Oceanic amphi?#-
Atlanfic" as many of them are important constituents of analagous
vegetation types in Coastal North America. A very small proportion
of species (l;.fa) come from the Burasian element, but nearly half (4650)
come from the wide elements, and many of these are certainly Amphi-

Atlantics', or truly Boreal species.

Species of particular interest in this group are three
eriaceous shrubs of restricted distribution in Britain (all of the

Artic-Alpine elémen‘t) , i.e. Loisleuria procumbens, Phﬂ;odoée cacrulea

and Vaccinium ulipinosum.
IV.5.3 Species of a peneral Western distribution.

llost species exhibit a Northern/Southern preference in
addition to a western preference, so the number of species in this

group is rather small (forty). A few of these species are characteristic
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IT, _SEECIES CHARACTERISTIC OF NORTH-TEST HEATHS.

SPECIES: REGION NILTBEER:

| 1. 2 3 4 5 6 7 8 9
(b) Oceanic Uest Element. |

Anastrepta orgndemsis
Breuteilia. chrysocoma +
Bazzania tricienata
B.pea®sonii . -
Euphrasia micrantha
Lepidozoa pearsonii
Nowellia curvifolda
Plagiochila spinulosa
Sphaerophorous glohosus

(o) Oceanioc Northern Element.

Alectorie nigricans
Anastrophyllum donniagpum:
Herberta hutchinsise
Jamsoniella carringtonii
Hymenophyllum wilsonii .
Mastigophora woodsii
Orchrolechia frigida
Parnassia palustris
Pleurozia purpurea .
Platysme lacunosum
Scapania nimbosa

S. ormith opoides

(@) Continental Southern Element.

Lugula sylvatica

(e) Continental Element.

Larix decidna(seedlings)

(£) Continental Northern Element.

Angelica sylvestris
Galiom boreale
Pinguicula vulpgaris
Pyrola media
Remischia. secunda .
Cirsium heterophyllum

(g) Northern Montare Element.

Antermaria dioica ] S .
Listera cordata + +
Stereocaulon evolutoides

Trientalis europzeus

Trollius europaeus

(h) Arctic-Subarctic Zlement.

Chemaepericlymenum suecicunm
Empetium hermaphroditum
Rubus chamaemorus

10

+

+ ¢

++ + 4+

+ +

+ 4+ 4+ +

4+ o+

+

+

11

+

+ 4 4+ + 4+

+

+ 4+t

R R E I I g

12

+ 4+ 4+ 4+

+ + + o+t

++ 4+ +

+ +

+ 4+ 4+ 4

+ '+ + &

13
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SEECIES: - BLGION LULBER:

1234.5678910111213

(1) Arctic-Alpine Element.

Ardostaphylos uva-ursi

Alchemilla alpina

Arctous alpina

Cetraria islapndica +
Dryas octapetala ]
Empetrum nigrum + + + o+ o+ o+ o+
Eriphorun vaginatun + +
Juncus trifidus

Loisleparia procumbens +
Thalictrun aelpinum

Vacciniun uliginesun ' +
Y.vitis~-idaea + o+ T+ +

(5) Bumyean Element.

Cladonia bellidiflora ' +
Cladon;i_.a glauca + + o+

+ + + +
4

+ +
+
R I I

4+ 4+ + 4
+

(k) Eurasian Element.

Anemone nemorosa - +
Pilipéndula ulneria ' '
Gentianella czmpestris

Parmelia omphalodes

+ 4+ 4 4

(1) Jide Element.

Acrocladium cuspidatum
Alectoria ochroleuca . +
Carex bigelowii ' +
Cetaria nivalis ' +
Cladénia subcervicornis

Coriscium viride . +
Ctenidium nmollmscum

Dicranum majus + + +
D. fuscsscens +
Drepanocladus uncinatus

Euphrasia frigida

Cladonia rangiferina +
Fissidens osnundoides

Geun rivale

Eylocomiun splendens T S
H. umbratun

Junipenic communis +
Lophozia floerkii + + o+ o+
L. quinguedgntata

L. ventricosa + +
Luzula pilosa T+

Lycopodium selago

L. clavatum +
L. alpinum

Lepidozia setacea

Lepidozia trichoclados

Nerdia scalaris

Peltigera canina _ - + o+

+ + #

+ 4+ 4+ + +

+

R T I S T G AP

o+
+
+ + 4+ +

+ + A+
+

PR IE 3K I ST g
++ 4+t
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SPECIES: REGION _KUMEBER: o
1 2 '3 4 5 6 7 8 9 10 1412 13

(1) Uide Element (cont'd)

P, polydactyla

Polytrichun alpestre

P. formPsum » ’ +

P. strictum

Pmnella. vulgeris . +

Plagiochila asplenioidess +
Ptilium crista-castrensis '

Parmelia sazatilis -

Platysma glaucum _ '
Rhytidiadelphus loreus + + + o+
Riccardia pinguis +

Rhinanthus minor

Selanginella selanginoides

Rhyfidiedelphus _ Triguetrus +

Sphagnum plutmﬂ.osum

Se. rusowii

Scapania gracil:Ls +
Sphendddlus minuatus

Thuidium tamaniscinum +
Thamnolie vermicularis

Selix herbacea - + 4+

+ 4+ + +
+ 4+ 4+ +
+ 4+ 4+ +

TR IR E T S N

TR 2K IE R K RN R A
++ 4+
+

+
+

+
4+t
+

of the coastal heath (e.g. Plantago maritima, Armeg ia liaritima), whilst

others that occur in the Coastal Heaths also occur elsewhere as indic=-

ators of nutrient rich Heaths (e.g. Thymus drucei, Viola riviniaia, -
Lat'gm mentansa) . The total contribution of the three Oceanic elements
in this group os 205, compared to 20s for the species group pmferﬁng the
quth-f—?_est Heaths and 2% for the South-Jest Heaths. Phytogeographically,
therefore, the more oceanic regions are those of 1, 2 and 6 and the more
Northerly regions, although oceanic have additional Boreal influences

affecting the full expression of oceanity.
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ITI. SERECIES CHARACTERISTIC OF TTESTERN -HEATHS.

SPECIES: REGION NULIBER:
1 2 3 & 5 6 7 8
(b) Oceanic Uest Element.

Armettia maritima + +

- Carex demissa. + o+
Plantago maritima + o+ : +
Salé&x atrocinerea +
Thymus drucei + +
Hypericum pulchrum + + +

(¢) Oceanic Northern Element.

Dactylorhiga eric-

. torum +
Narthecium ossifragum + + +
£)_Continental Northern.
Carex pulicapis +

(3) Eurppean Element.

Cryptogramma crispa +
Lathyjpus montana &
Viola riviniens

+
+ .
+

(k) Burasian element.

Agrostis montana
Anthyllis vulneraria
Carex flacca
C. hostiana
Ligim: catharticum
Lysimachia nemoreum +
llelampynum pratense
Pedicularis sylvatica
Plantago lanceolata + +
~ Prizula vulgeris : +
‘S'gccisa pratensis + + +

icia sepium +

+ 4+ 4+ + 4+
+
+

+ 4

+

+
+

(1) Wide Element.

“Aulaucomnium palustre + o+
Blechnum spicant
Carex echinata
Cladonia degenerens
Diplophyllum albicans
Buphrasia brevipila
Frullanica tamarisci
Roeleria cristata
Leontodon autumnalis
Lepidozia reptans
Rhaconitrium langu=-
ginosun ¢ *

L S S PR Y
+ 4+ + +

10

++ + + 4+

+

11

++ 4+ 4+ o+

+

12

+ +

+ + + +

13
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SPECIES: REGION _ NOLBER: - -

1 2 3 4% 5 6 7 8 9 10 11 12 13

Wide elemént (cont'd)

Rhytidiadelphus loreus + + + o+ + + + o+
Solidago virgslirea + + + +

Tarexacum offinale S.L + + + +
Trifolium repens + + +

Usnea subflorida + + +

IV.5.4 Species henerally distributed.

This group also includes species vhich have a tendency to
be located in the Eastern side of Britein (Regions 3, 4 and 5). Examples

of these species are Ulex minor, Ornithopus perpusilliss, Cladonia

chlomphéea, etc. Although U. nminor is included in the Oceanic Western
element, i‘l;s distribution in Britain, and W. Prance is predominantly
Eastern within these Uestern areas (see also Des. Abbeyes and Corillion,
1914-?). Because of the .disparity of distribution between U. ‘minoz-' and
U, ;za;lij_., these species have been used to characterise two‘ synsystemé.tic
alliances - Ulicion nanse Duvisigd, 1949 snd Ulicion gallii, Des.Abb et
G'oz'i‘}blion;

The inclusion of -Ptepidium aquilinium in this group indicates
its wid.espreaﬁ occurence in Heath - especially where the heathland hes

been subject t0 heavy grazing or burning. However, the occurence of

P. aquilinium in Heathlend vegetation is virtually unique to Britaih,’
a few areas in the Netherlands, Belgium and France - i.e. strictly #n
atlantic :ﬁﬁénon;enon.

Of all the four species groups, thié has the lovest percentage

of Oceanic Test (%) ond is made up chiefly by the Wide element (5155).
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- TV. SPECIES WIDESPREAD, OR NON-SPSCIFIC IN -THE BRITISH HEATH.

SPECIES: - - REGION NUWBER:

1 2 3 4 5 6 7 8 9 10 11 12 13
N.B: species marked thus - = are typical of Eastern Hea'th of Great Britain.
(a) Oceanic Southern Element.

. =
Rosa arvensis +

(b) Oceanic Vest Element.

Carex binervis
Erica cinerea

B. tetralix

Galium saxatile
Genista anglica-
Hypericum humifusum
Juncus squarrosus
Ulex europaeus - + + o+ o+
U. minor ® + o+ o+

+ 4+ 4+ 4+
4+ h 4+
+

. + +
+ 4+ 4+ 4+ 4+
++ 4+ +
+ + 4+ +
+ 4+ 4+ 4+
+
+
++ 4+ +
+

R EEE
+
+

+
+
+
+

+ +

+ +

+ +
+
+
+
+
+

(d) Continental Southern Element.

Lotus uliginosus 'L +

(e) Continental Element.

Fagus sylvatica

seedlings ® + +
Quercus species

"seedlings + + 4+ o+ o+ 0+ T+

(£) Continental Northern Element. -

Cornicularis aculeata
Drosera rotundifolia
Teucrium scorodonia
Scirpus caespitosis
Vacecinium myrtillus
Eriophorum gracile 2

+ 4+ 4+ + 4

+ 4+ + 4+
+ 4+ 4+ 4+ + 4
+
+
+
+ 4+ 4+ 4+

(i) Arctic-Alpine Zlement.

Eriophorum angusti-
folium + + 0+ + o+ + . +

(3) European Blement.

Cladonia coccifera + +
C. comuta-radiata

C. crispata +

C. gracilis + +
C. uncialis + +
C. verticellata™

Aira praecox®

Holcus mollis

+
+

+
+

+ 4+ + + +
+
+
+
+

+ 4+ + o+
+
+
+
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1 2 3 4 5 6 7 8 9 1011 12 13

(i) Buropesn element (cont'd) -

Polygala serpyllifolia + + + o+ + + + + o+ o+
S arothsmnus scorparius + o+ o+ +

Sesleria caerulea , A g . +

Trifolium dubiuam ° +

Cladonia chlorophaea ., + - .- + + + + -+

(k) Burasian element.

Arrvenatherum .

elati ‘ + ' + +

Senecio vulgaris ] +

Anthoxanthum '

. odoratum - + + + o+ o+ o+ + + + + _+ =+
Betula species .

seedlings - T T + e+ o+
Calluna valgeris + 0+ + o+ o+ v+ o+
Campylopus '

fragilis ® + +

Cerex capillaris + _ '
C. panicea + o+ 0+ T T T T
-C,, pilulifera + + + o+ O+ o+ O+ o+ o+ O+ o+ o+
Campylopus

pyriformis = . +

Cratasgus mono-

gyna seedlings + + + o+
Dryopteris borreri +

D. dilata .
Burhynchium striatum +
Ornithopus perp-
vusillusis ®
Hypochoeris radicata
Holcus lanatus
Lotus corniculatus
Nardus stricta
Oxalis acetosella
Pilosella officinarium + +
Pinius sylvestris

seedlings - + + O+ o+ o+
Plagiothecium ,
silvaticum % + +
Polygela vulgarls T+ o+ _ +
Potentilla erecta BE T R S T T I D T T . S R
Cerasticum arvense™ ] +

Lolium perrepe % +

Sieglingia

decumbens + 4+ 4+ 4+ o+ o+ o+ o+ o+t o+ o+
Sorbus aucuparia

seedlings o+ + + + O+ o+ + o+ o+
Senecio jacobca + +

Viola odorata : + _
V. cenina . + 4+ + o+ + o+ +

+
+
+
+ + + +
+

+ 4+ + +
+
+ + 4+ + + 4+
+ + 4+ +
+ + 4+ + 4+ + +
+
+ 4+ + + +
+
+
+
+
+

+
+
+
+
+

+
+

(1) Wide Element.

Agrostis stolonifera + + + + o+
“A. temps - - +  + + + + + o+
Bryum pseudotng‘.ietnm . .
Calypogeia trichomanes + 4+ 0+

+ 4+ + +
+
4
+
+
+



SEECIES:

(1) Uide Element (cont'd).

1

Campanula rotundifolia +

.Campylopus
flexiosus

Carex arenaria

C. nigra

Origenum vulgere

Cephalozia big~
uspidata )

C. connivens

Cladonia arbusculae

C. fimbriata

. C. floerkeana

.C. furcata

C. impexza .

C. pepillaria ®

C. pityrea

Cladonia pyxidata

C. squamosa

Epilobium angus-
tifolium

Dicranum scoparium

D. bonjeani

Dicrenella hetero~
mallg,

D. varia

Eurhynchium praelongum

Festuca ovina S.L.
F. rubra :
Cladonis foliacea
Gymnocolea inflata
Hieracium tridentata
Hypoumn ericetopim:
Juncus articulatus
J. conglomeratus

J. effusus
Leucobryum glancunm

Lophocolea bidentata

Luzula campestris
L., multiflora )
Lecidea of, granulosa
lolinia caerulea
liylia ancmala

II. taylori

Parmelia physodes

.Plagiothecium und-
‘ulatum

Pleurozium schreberi
Pohlia nutans
Polytrichum commune
P. Juniperinum

P. piliferum
Pseudoscleropod-
‘ium purum _
Pteridium aquilinum

+

+

T

+ +

+ +

+++ 4+ 4+

+ +

+ 4+ 4+ 4+ +

+ +

2

+++++ o+

+ +

+ 4+ ++++ O+

.

+

79.

3

+ 4+ + 4+t

+ +

+ + 4+ 4+ + ++ 4+ 4+ O+

+ +

REGION NULBER:

++ 44+

4

+++ e+ o+

+ +

+

++H 4+ 4+ + o+

o+

5

+

+ 44+t +

+ 4+ + 4+ + 4

+ 4+ 4+ 4+ + 4

6

+ + 4+t o+ e+ o+

+

+

+

+

+

7

+ +

+ 4+ + 4+

4+ 4+ 4+

+ +

+ + +

+ 4+ + 4+ + o+

+

A N

10

+ +

o+ 4

+

11

+ 4+ + +

12

+ +

+

++ + 4+

13
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SPECIES : " REGION NUMEER:

41 2 3 4L 5 6 T B8 9 40 11 12 13

(1) Tide Element (cont'd).

Ptilidium ciliare + + o+ v o+

Rhytidiadelphus

squarrosus + : .o+ + + + + o+ + + o+
Rumex acetosa + o+ + Y +

R. acetosella + + + + + +

Sphagnun quinque- .

Larium + o+ + + + o+ o+

S. recurvum o+ o+ + o+ + +
S. rubellum + + 4+ + + + o+ o+ o+

S. tenellum ) + + + + + +
S. subsecundum +

Thelypteris limbosperma & +

Zygogonium ericetorum + + + + + + * .
Deschampsia flexucsa + + + + 4+ 4+ + + + + + + +
. Ceratoden purpurems® + o+ o+ +

Poa pratensis + +.
Cephaloziella starkei + +

Equisetun sylvaticum +

E. arvense v . + :

Tcmadophila ericetorum . + +

Iv. 6 The Biolopmical Spectrum.

This enables Britain to be divided into five heathland
'provinces' (Mep.2), (i) the South Atlantic, (ii) Continental,

(iii) North Continental, (iv) North Atlantic and (v) Atlantic.

. Fach of these provinces is composed of one or more of the
regions set up initially, i.e. (i) Regions 1,2 and 6, (11) Regions 3 ani &4,
(1ii) Regions 7, 8 and 9 (iv) Regions 10, 11 and 12 ;nd (v) ﬁegion 13.
Region 5 is unplaced, becaused of the pancity of info‘maﬁion: from this

région, but most probably should be included in the Continental province..

The South Atdantic province is distinguished bya high
percentage presence of the Oceanic Vest element,. the Continental by a
much diminished percentage of the Oceanic Vest Element, and increased

percentage of the Continental and Continental Northern elements,



V1. BIOLOGICAL. SPECTRULI FOR THE 13 '‘REGIONS' OF THE

(a) Oceanic Southera
b) Oceanic Vest
¢) Oceanic Northern
Continental
~ Southern
(e) Continental
Southern
(£) Continental
) Northern
g) Northern Montane
h) Arctic-Subarctic
i) Aretic-Alpine
E.,j European
(k) Burasian
(1) wide

N.B. All values are peroentage of the total number of spec:.es occuring

the region.
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" BRITISH HEATH.

-1 2
3 1
15 18
1 2
2 1
2 6
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V. SEECTROLI FOR THE FOUR HEATH SYCES DI}SCREI'D

UIDER TASLES I - IV.

(a.g Oceanic Southern

b Oceanic /est
c) Oceanic Northern
dg Continental Southern
e Continental Southern
f‘g Continental Northern
g Northern llontane

h Arctic-subarctic
i - Arctic-Alpine
J) European

ik Burasian
1 Tide

Total species number

= 384

T 39

20

SV m'R))p\ H

H
[

2FRN [ W P NI P

30

39

Ne<

F gl

10

5

N.B. All values are percenta.ge of the total number of species occurring

in the region.
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Within the South Atlantic Province, Region 2 has a relatively high

percentage of Continental Northern species - indicating its position

as a phytogeographic boundary zone.

The North Continental province is delimited by a low per—
centage of Oceanic Western element, high percentage of Continental
Northernw element, together with an increased percentage presence of the

Arctic-Alpine element.

The North Atlantic province, on the other hand, is character-
ised by a fairly low percentage of Oceanic West element, but high per-
centage of Oceanic Northern element. Also the percentage of the Northern
‘Montane, Arctic-subarctic and Arctic-Alpine elerents, although never
high, are expressed in this province alone. The Atlantic province is
split from the preceeding by an absence of Nlorthem Montane and Arctic-
Subarctic elements, decreased percentage of Arctic-Alpine species and
‘increased percentage of Oceanic Western element.

These provinces may be related to the three main divisions

of the Heath vegetation (see next section) in the following way: =

The Erica cinerea Heath occurs in the South Atlantic, Atlantic,
and (partly) North Atlantic.

The Calluna Wulgaris Heath to the Continental and (New Forest

area only) South Atlantic, and
The Vaccinium myrtillus Heath to the North Continental, North

Atlantic provinces.,

The rather widely overlapping nature of the Erica cinerea

and Vaccinium myrtillus Heaths is an indication that they are the major

types present in Britain - the Calluna vulgaris Heath, on the other hand,

being merely an extension of the Continental heaths of Central Germany,

Netherlands and Belgium (Schubert, 1960).
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' The five provinces can be related to Geographical
regions described by dé ‘. .Smidt (1967), for the whole N. V. European

Heath, 'i.é.

South Atlantic province South Atlantic region.

North Atlantic province +
Atlantic province

Boreal Atlantic‘ re_gion,

North Continental province +
Continental province

Sub-Atlantic region.

The data derived from this phytogéographic survey illustrates
the variability of the British heath vepgetation, and underlines the
}

classification which is discussed fully in the following section.



SECTION _ V.

The ~ Plant Communities.
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V.1. - Introduction.

This Section présents the coumunities described fron the
.Britis‘h Heath, using the methods of the Z-M School, as detailed in
Section I. Both because of the wide variety of vepetation encoun-
tered, and the possibility of a readjustment of existing continental
teminology (de Smidt, in prep.), Pull association names have not
been given to the communities. Instead, the "community-complex" system
described in Section I has been adopted, and a summary of the classif-
ication given in Appendix I. Subsequent ennumeration of this section

follows the pattern detailed in that Appendix.

The vegetation units have been assembled into a 'Key'
(Appendix II). Earlier attempts to produce such keys were mede in
Ritbel (1930) and Ellenberg (1956). Because of the dependence in the.
characteristic species and fidelity concepts, however, these were sorce-
what difficult to apply. The present one is 'artificial', i.e. it does

not follow, primarily, the classificatory hierachy.

To use the key satisfactorily, certain rules nust be observed:
(i) The vepetation sample to be 'keyed out' must appear homogen-
ous, and not a mosaic.
(ii) - The area of somple should be not less than 5 sq.m., or greater
than 20 sqg.m.

(iii) As complete a list as possible of all the spedies present

(including bryophytes and Lichens) should be made.

If these points are observed, the vegetation should 'key out'

with relative ease.

Heath vegetation, consisting as it does of rather 'social'
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species, lends itself to the refinement that, on occasions, one
_-Species c_:n]y is used'.to make the dichotomy. Although this might prove
misleading in one or two cases, in general it is perfectly admissable.
To ensure that the correct vegetation type is detected, reference
should be dade to the vegetation tables (Appendix V), and to the

descriptions in this section.

e In all cases, a constancy table for the Identifying species
of the communities and complex is given. Map.i. gives the 10 km squares

from which releves were mede, _ _ , -

V.2. Community descriptions.

I.  The Erica cinerea Heath has its disfribution céntered on the
South and Vest of England and Wales; although some of the component veg-
etation is found in Westermn Scotland. It is a particularly Eu-Atlentic
vegetation type, being virtually confined to Britain, Ireland end extreme
Western France. Besides being synonymous with the Alliance Ulicion |
Duvigneaud, 1949, it_is also synomous with:the _G-alluna??5~3;';§.gaf_.c:inerea -
‘Ulex gallii - Potentilla erecta series of eu-oceenic veget'at.ion (Coombe &
Frost, 1956).

Because it is so oceanic a heathland, and as Britéin'is the’
focus of Ablantic heathland developmédt, there is mich veriety within
this unit , and consequently few defining species i.e. Erica cinerea,
'>'Calluna vulgaris end Potentilla erecta. In addition species such as

Ulex gallii and (in the South) Agrostis setacea are typically confined

to this Heath. Map 2 shows the distribution of this Beathland type, anmd
Fig.1. illustrates the hierachy of complexes and communiti®s.
I.1. Thymus drucei Complex.

This complex is the most widespread of all within the Erica

cinerea Heath, circumscribing vegetetion from S.V. Cormwall to the Outer .
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Showing the 10Km squares (Natlonal
' Grid system) from whlch releves
were taken during the Heathlana
'survey. ,

N.B. open clrcles denote 10Km
‘squares from which’ data,obtalned
by HcVean & Ratcliffe - (1962) only,
has been used 1n the constructlon

of the vegetatlon tables (Appendlx V)
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MoVesn & Iatattrre (1962), 9 5
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MAP V/2

Showing 10Km squares from
which communities of the
Erica cinerea Heath have
been recorded, during the
Heathland survey. (See lLap
V/1 for the full area covered)
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No. of relevds 36 40 33 i 7
Comnunity a b C d e
Erica cinerea v \') ) IIT v
Celluna vwilgaris A Iv v v v
Potentilla crecta Iv It Iv v Iv
* Viola riviniana ITI II I1I II Iv
Siegling ia decunbens I1 I I ITL v
Festuca ovina v v Iv Iir v
Lotus corniculatus Iv I1Y Iv II1 v
Thymus drucei Iv IT v Iv v
Hyrochoeris radicata IIT ITT Iv I1
Plantago lanceolata IT I1Y IIx \
Holcus lanatus I III IIT IIT
Polyrala vulgaris I I I
Genista pilosa A
Carex pilulifera IT I II
Scilla verna 11T I II
Davcus gumifer I Iv
Dactylis glomerata Iv
Jesione montana - I I
Anthyllis wvulreraria LI It
Aprostis tenuis I IIT II
Hydrocotyle vulparis v
Brachypodiun sylveticum Iv
Primula veris Iv
Ilolina coerulea ITT Iv
Carex paniceca A
Aprostis canina I v
Carex pulicaris I v
Hypericun pulcarim Iv
Linum catharticum I Iv
Succisa pratensis Iy
Hyloconirm splendens Iv
Pseudosderopoditm purem Iv
Frullapio torarisci Iv
Anthoxanthun edoratun I I I v
Pestuca robra I 1T iT v
Euphresia officirclis agg. Iv
Plantego nariting 11T IT Ix v
Polypala serpyllifolia I I Iv

¥ See lMcVean and Ratcliffe, 1962,

Table 11 Q.
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Hebfides.; Ail cormunities aré confined to the Coastal fringé of the

land. Their species composition is shown on page 87.

I.1a. . Genista pilosa community.
Identifying species; G. pilosa, Scille verna, Carex pilulifera.

D'istributioﬁ;f N. W. coast of Cormmall, between Perranporth and Porth Towan, the
cliffs of Lizard Peninsula, Camwall and cliffs at St. Dafid's Head,

Pembrokeshire.

Verients; (i) Hyprim: ericetorum verient, differential species -

Agrostis setacea, H. ericetorum, (ii) Cempanula rotundifolis variant,

differential species = C. rotundifolia, Carex flacca, Pteridiun aquil-

ipﬁm,_ choxanthum. odoratum, Agrostis tenuis, (iii) Carex flacca variant,

differential species - C. flacca, Plantago maritima, Serratula tinctoria,

Betonica officinalis, Hieragium , sabeuda.

Ecological Notes; The community is found in the strictly maritime, “ind-
trimmed", cliff heath of S. Cornwell and Wales. Height of the vegetation
rarely exc'éeds 15 cm. Species diversity is usually fairly high for heath-
land vegetation, including a number of characteristically maritime and
South Atlentic species. The three variamts occupy rather different hab-

itats.

tops and slopes in the Perranporth-Chepel Porth area of Cormwall, Tin and
other metelliferous ore mining has been extensive in this region, and the
disturbed cliff's afford the rather bleak conditions necessary for this

variant of the three, it is the variant poorest in species.,

St. David's Head has the community expressed as the Campanula

rotundifolia veriant. The presence of species such as Agrostis tenuis,

Anthoxenthum odoratum and Pteridium aquilinum indicate the extent to which
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this variant is transitional between typical maritime cliff heath
(with ericoids dominent) and acidic grasslands (ericoids poorly re-

presented, if at all). It would also appear that Genista pilosa is

beconing rarer, as pany records speak of it being "abundant on St.

David's Hea&“, vhich it now most certainly is not.

occupying rather steeply sloping (15° - 25°) cliffs, usually with a South or
south-westerly exposition. These areas are usuelly rather demper, because
they collect run-off from the more gentle slopinm cliffs above them. Also,
they are invariably positioned to experience the moxirmm effect: of salt
spray. This latter fact-may account for the greater. abundance .end

vigour of Plantaco maritima-in this variant.

Four sub-variants are diétinguisable . The glgx_g;gl;ii _§u_b_:

veriant (differential species - U. gallii), with the shrub covering about

30,% - L 0% of the vegetation, occurs in rather more sheltered areas than

the typical variant. It is also less subject to the prolonged effeété .

species H. pglandulosi) supports some of the most species rich forms of the

varient, ond, indsed, the comunity. This sub-variant is expressed in
a wet and dry form, the common feature that both share besing a substrate
of loose, calcareous, sand, with an /i horizon of 1 mn,-or even non exis-
tent, The wet form is characterised by the presence of species such. as

Schoenus-hiricans, Carex pulicaris, Hyonum ericetorum, Arrostis cenina,

Primula vulgaris, Brachypodium sylvaticum: That there is a regular water
through-flow is-ev:_i.dené'ed by a small marsh developed at the foot of the

cliffs where this vegetation is found.

Wind-blotn sand, piling ageinst cliffs, accourfis for the
habitat of the 'dry' form. The resultant system acts, for all purposes,-

as a send dune. Several dry calcloolous species characterise this form,
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via. Linuz cotharticun, Caorlina wvalgaris, Potcrium. sanrmisorba,-

Carex caryophyllea.

The c¢liffs of the Lizard peninsula form the site for the

expression of a third sub-variant; Erica vagans_sub-variant (differential

species - E. vagans, Sorothemnus maritimus, Genista tinctoria ssp.

littoralis). It is assumed that the unusual phytogeogrephical background .
of the Lizard peninsula is responsible-for the expression of this sub-
variant, rather thon any particular envifbnmental factor. It is. inter- =
esting to note that in the sub-variant tvo sub-specific dwarf legumes

are found - and the only area where these occur is the Lizard (Perring

and Sell, 1968), although both have other dvaxf forus occuring elsevhere.

'The relationship of thés Community with others in the complex

ifer, Jasione montana) . These differential species are also identifying

species of the Daucus pummifer - Dactylis glomerata community, represen-

ting the more widespread maritime heath vegetation, and thus this sub-variant

links the Genista pilose community with that community.

This community depends very much for its definition and
distribution on the distribution of G. pilosa itself. Evidence is, reg-
retably, not available from other a:neas of Britain ﬁhere the plant occurs

to determine the similarity or'disimilarify of such vegetation to the

Geniéta pilosa community. Howévér, it may be assumed that as neaLz*-extinct
Sussex end now extinct Suffolk stétions recorded it és”occ':uring in the form
of an "iascendirig éhxﬁb" , rather than thé pi’ostrate form from CornWaiJ.” and
Pémbroke; the vesetation fron these areas is compareble to the Calluno-

G-énistion of the Netherlands and N. V. Germany.
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The similarities of this alliance and the Calluna
vulgaris Heath have been mentioned, and the fact that Sussex and
Suffolk both fall into the distributional range of that Heath gives

added weight that the Genista pilosa vegetation of these areas is not

related to the Genista pilosa community. There is, however, a further
distzibutiohal area of G. piloss, Merionethshire, Price-Evans (1952),
describes the hab:.tat as follows 3 "The plant assumes a prostrate hab-
1tat, cl:.nglng closely to the surface of the rocke..." This Wou_‘l.d seem

to 1naJ.cate that althoug,h the maritime species are unl:.kely to be present

'the vegetation surround:.ng G. pilosa here nay be comparable to the Genista

pilosa commu.m.ty. Price-Evans records dlff‘:.culty in f:.ndlng the plant -

I was unable to 1ocate it on hygd& y Boder in July 1969

It seems suzprlslng that as the coastal fom of G. E:Llosa be:l.ng
50 d.:.fferent, and the geographlc dlsparlty of an 1solated area from any -
other contlnuous d:n.strlbutlon across N. Europe should. have falled to arouse
the 1nterests of systemat:.sts. Flora Europaea ai‘fords no dlf‘ferentlon m.th:.n
the fgxom. Perhaps, in th:Ls case, the Phytosoclologlcal situation po:Lnts

to the need for a systematlc reappra:.sal of Gen:l.sta E:Llosa in its Coastal

sites.
I.1.b. . Daucus Mfer - Dactvlis .glomerata Community.
Identifying species; . D. gummifer, D. glomerata, Jasione nontana,

Anthyllis vulnerarig, Agrostis tenuis..

Distribution; Sea cliffs from S. . Cornwall, N. V. Devon to V. Pembroke-

shire,

Veriants; (i) Genista tinctoria varient, differential species G. t:.nctorla,

Betonica officinalis, Serratule tinctoria; Scilla verna, Plantago maritima,

Carex flacca, (ii) Rumex acetosa variant, differential species - R.acetosa,

C. rangiformis, Hypnum ericetofm, Cempylopus introflexus, Ulex europaeus,
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Cladonia crispata, C. Squemosa, C. unciélis,Parmelia physodes, (iv)

Leontodon toraxacoides, Leucanthemum vulgare, Koeleria cristata.

Ecolosical Notes. Although occuring in the seme geogrephical area

es the last community, this is distinguished by a hipher number of
graséland species present. Ericoid cover is usually 50% or less. The
vegetation is less wind trimmed than that of I.1.a2. Physiognomically

the Genista tinctoria veriant of this community is related to the Carex

leguminous shrubs as a componemt, both are characterised by C. flacca
and associated species and both are sited in areas exposed to direct sea
salt spray. A Rumex acetosas sub-variant (differential species - R.acetosa,

Armeria maritima) is found on more rocky, drier cliff faces. This

links the variant with the Rumex acetosa varignt itself » again typical of

exposed, steep, rocky cliffs, with poor soil development. In 'ﬁ;:her, more--

(differential species U. europaeus, Silene maritima).  U. europeeus cover

varies between 70% - 100k..

Aformis variant, found in the Channel Islands. This veriant is rich in

Lichens and bryophytes, notable emong which are C. rangiformis and Cemp-

Ilop'us'introflexﬁus. The former, slthough boreal in diétfibutio‘ﬁ, is
essentially a St;uthem'species - in Britein, its distribution is chiefly
southérn, beihg frequently féund in ‘éea-cliff assvociations of va:rious
kind.é. The latter named species has been spparently introduced into
Britain since 1947 (Ric}md’s.,, 1963), from isri-ttany. It is a ﬁativé “<—>f »tﬁe
Southefﬁ'hemisﬁhere, and the warmer pé.rt;é of America. Tﬁe Southern Med-

iterransan status of the variant is thus illustrated.
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- The Anthoxanthum odoratum variant is found in the more

northerly. sector of its distributional range (e.g. Pentire Point,

Vadebridge and idemouth Bay, B_ude) . As with the.Rumex acetgs

variant, this is typical of steep cliffs with little soil develop-
ment.  More than others, this variant has many more grass species,

. and ericoids are poorly represented.

I.7.c. Thvmus drucei Community.

]i:»deptifyiﬁg’ énecieé ; (see those of the Complex)

Diétﬁbﬁtion; s,;w& N. coasts of Cornwall, Peinbrokeshire coast,

S. & . Coastél cliffs of the Lleyn Peninsula and S. W. coast of the
Isle of Man. ' S

Variants; (i) Pedicularis sylvatics verient, differentiel species = - . .

P. sylvatica, (ii) Erica tetralix variant, differential species -

E. tetrelix, Betonica officinalis, Plantago maritima, (iii) Hypmum -

ericetorun_variant, differential species H. ericetorum,(iv) Agrostis_

Ecolonicg_i Notes; " As the type 'community' for the Complex, this,. - - -

naturally, has the widest distribution. It has been possible to note
several developmental stages.in the formation of this community. At'

- Zennor Head, for example, bare rock is initially colonised by a brsroph;}te

carpet, of the following species: Polytrichun piliferun, Rhecomitrium

cenescens, Cladonia furcate, with isolated plants of Scdim erslicun and

“Alra. caryophyllea.

A more complete vegetation with grasses and herbacsous species

then develops;'as noted in the relev¥ below:- ’ ’ -
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Aira caryophyllea + Brica cinerea 3.3
Armerie maritina 1.2 -Festuca ovina . +.2
Anthyllis valneraria 1.1 Hypochoeris radicata +
Betonica officinalis +.2 . Holcus lapatus 2.1
Calluna vulgaris + Plentago lanceolata +
Cerastium atrovirens + Sedun anglicun +
Cladonia furcate + Silene nmaritina +

Dactylis flonerata 1.2

This is obviously rather close to the usual cliff heath,

which develops from it.

Infornation of this kind is also found in some of the three

A. odoratum), - Agrostis_tenuis veriant. One of the forms (distinguished

by Cempenula rotundifolia, Viola canina and Carex pilulifera) is geograph-
ical in nature, located only on the Lleyn peninsula. The other two“ref’lect
early developmental steges. Plain rock development is mediated tizmugh
bryophytes, or by direct colonisation of the rock by vascular plants.

Such a situation is represented by the form distinguished by Koeleria

cristata, Arneria maritina and Aira cgg%h'zllea;: Deireiopment in areas

more sheltered and with some prior humus accumulation, is abccmpiished by

the form distinguished by Rumex acetosa and Teucrium scorodonia.

Another site that yielded information of this kind was Widc-
mouth 3ay. Here, freshly exzposed rock is colonised by a mixture of the

folloving species; A. paritima, Silepe meritima, Josione montana, Festuca

ovina, Sedun anmlicum, Koeleria cristata. Areas that have been recently

colonised are thus characterised by the following species: A. maritimag,

S. moritims, S. anglicum, K. cristata and A. caryophyllea.

Where colonisation has accumulated some humus and soil dev-

elopment, Anthyllis vulneraria is frequent. This species is rather

varioble, and the particular infra taxon found in this community discussed,

is A. vulneraris ssp. corbierei.
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Besides the sub-variant mentioned above, the Agrostis

erential species - L. campestris) and (11.) '_I_Kogj:gria_.‘cglft_gta y_sub-variant

(dirferential species K. cristeta, Scilla verna, Plentarc meritina). The

former typifies a more sheltered, grass-heath cliff vegetation. Rabbit
grazing tends to keep this sub-variant from beconing dominated by ericoids.
The latter sub-variant is typical of extremely exposed sites on cliff teps,

and also areas vhich are pegularly affected by salt sca spray.

Ihe effect of rabbit grazing on the variant in general tends.
to keep the number of grass species high, and ericoid growth is reduced
to very low gmwing shrubs. This is most noticable at Pentire Point ’
Newquay, where the Northside and Central part, of the headland are
subject to rabbit grazing, ( and anthropogenic effects (trampling, _etc..)

The south side, however, is more sheltered, and is not subjected to either

effects Whilst the Thymus drucei cozmmunity is found on the N. and centrcl

areas, the South side supports a dense growth of Ulex europeeus (height

c. 0,75 = 1.5 m), with the following species. associated: Zrica cinerea,

Teucriun scorodonin, Dectylis plomerata, Phragmites communis and Cirsium arvensc.

This illustrates the important effects of both climatic and biotic fachors in |

the maintenance of the coastal heath communities.

The Hypnum ericetorum variaent is confined to St, David's
Head, occuring as a rather atypical maritime heath. It lacks many of the
defining species of the Coaplex and community. Also, the ericoids are
nore obvious and dominant (neight 40 - 45 cms), not wind trimsed.

Lands' End forms the site for the most unusual variant -

Erica teiralix varient. E. tetralix is extremely rere. in maritine heati
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The steeply sloping cliffs uhere the variamt is found are-exposed,

and have a'thi'n clay lé.yer over the parent rock. This has allowed

-

development of a péat of 5 - 6 cm. depth in places. I. cinerea, there-
fore, has not developed to its full potential, but E: tetralix has dev-

eloped to the full in these idesl conditions.

The fourth variant is the geg.l;cglgrgs_sylzagi_qa_v_gr_iagf » found
in V. Cornwall and Pembroke. In the extreme west conditions at Lends' End'
Ulex pallii is found in this variant, but because of wind tr:.mm.ng is
rarely of-a height greater thah 6 cm., Besidées exposure, rabbit activity

is also high in this varient.

T.1.de Hydrocotyle vulgaris Community.

Identifying species; H. vulgeris, Brechypodium sylveticum, Primila -

vulperis, Molina caeruléa.

Distribution; N. W. Cormwall, W. Pembrokeshire.

Varients; None.

Ecological Notes; In some respects similar to the Schoenus nigricens -

found on exp-c’s'ed V. or 8.W. facing cliffs, near seepape lines. Water is -
alveys at or near the surface, and the sites are all exposed to direct sea

spray. To explain H, vulparis and M, Caerulea occuring in such a situetion

is not difficult, but species such as B. sylvaticum and P. vulparis may
reqizire further investigation. However, both these species are recorded

from other types of coastel heaths (B. sylvaticum from the Lizard, I.3.b.,

and P, wvulgeris from Thymus drucei co ity, Fieshwick Bay, Isle-of-ian)

I.1.e. - Carex panicea Community.

Synonomn; Herb rich facies of Callunetum wvulgaris, lic.Vean & Ratcliffe,1962.

Identigxigg species; GCarex panicea, C. pulicaris, Agrostis cenina S.L.,
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Uolinia ceerulea,; Hypericum pulchrum, Linum catharticum, Succisa .

pratensis, Iizlocomiuin Splendens, Festuca rubra, Pseudoscleropodium purum,

Frullania temarisci, Anthoxanthum odoratum, Euphrasia o.f-‘}.ici;al:i.s ,

Plantago ma;ritimga, Polyrala serpyllifolia.

Distribution; WVester Ross, W. Inverness, Rham.

Ecological Notes., McVeen and Rat@liffe believe this to be merely

a fa,céies of their Callunetum vulgeris, and not & separate unit. They
suggest a link between this and the Agrosto-Festuretum (McVean and |
Ré;téliffe, 1962). Coarse management through burhing, grazing, etc., is
leading £o & decline in the occurence of this communit&f Synsjstemat- -
ically, its inclusion within this complex is correct, and the fact that

the Callunetum vulgaris ( = Hylocomium splendens community, I.6.a.) is

also a member of the Erica cinerea Heath,serves to re-inforce this view.
I.2. -  Ulex-gellii - Aprostis setafea.complex.

This heath vegetation is restricted to inland areas of the
S. W. Peninsula, extending east to Weymouth and north to the Quantocks.
Typically occupying dry areas, wet variants can nevertheless be -dét‘eé‘b'ed.
for most communities. A summary of the defining sPecieé of "fﬁe« c.;bmplex

is shown on page 98.

I.2.a. Erica ciliaris community.

Identifying species; E. ciliaris.
Distribution; A triangle of mid-Cormwall from Falmouth to Newquay end

Camborne.

varient, differential species - E. tetraliz.
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Ecological Notes. The cormunity distribution is obviously tied r‘a:i:h;er.
clésely to the distribution of E. ciii&rig, and the exact status of this
species is d.iscusse.d more fully in Section I.5. Within the community
range, nearly every site has been disturbed by the mining industry, and
the comrunity is well developed on mine spoil tips (e.g. Newlyn East).
The only apparent exception to this rule is- the area of heathland known
as Carrine Common (Trure), ebout which the County Archivist writes (Pers.
Comm). "In the tithe eppointment of 1842 it is described es-a common of
33 a. 1r. 20 p., but the state of cultivation is not indicated.” The
.Estate Agent. of the Earl of Falmouth, to whom the land belongs, Jjointly-
with other landowners in undivided sharés; .further states that; "In the

last Century, certain people were given consent to enclose this area.. the
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area has remained one of heathland over which there appears to be
no rights of common, end has remained in its present state for meny

years."

It seems particulerly interesting that this area should be
so well dogumehted as unchanged, because all other sites visited in
Corn'm,all' are éss_ociated with disturbence, and it is possible to spec-
ulé.fe t.ha‘t'this site may have more in common with the vegetation of
E. ciliaris in V. France and Lusitania, vhere it is at its 'opbimum!,

than. thé other sites.

Uhere the community is subject to fire, the early zfegeneration

phases are dominated by Agrostis setacea, Carex pilulifera, Viola Spp.,

Calyposeia fissa, Cuscuta epithymun. E. ciliaris seems to regenerate

faster than other ericoids or Ulex gallii.

In the communities of more drastically disturbed habitats - i.e.
plant often associated with mine soil, rich in heavy metals, and is

discussed under Section II.3.b.

More sheltered areas support the Brica tetrolix veriant, but this

reches its bost development in water-logged arees, where peat reaches

6 - 8 cu. in depth. The latter sites develop the Gymnocolec inflebe sub-

veriant (differential species - G.inflata, Cladonia m:e:j;a, C.afbuscﬁé,

Z2yrosoniun ericetorium, Pedicularis sylvatica). This shous BE. ciliaris

s a 'wet heath' species, the role most ﬁsually cast for ‘:i-.t'(e.g: Mooré,1é68)
Certaihly, this 'is'not the situation in borﬁwall, where" wef hab:';.tatsﬂare the

exception, not the rule.
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I.2.b. .~ Vacciniun myrtillus community.

Identifying species; V. myrtillus.

Distribution; Quantock hills, Blackdown hills of Devon/Somerset border,
Gittishem Hill (Sidmouth), Trinity hill (Lyme Regis), Blackdown hill
(Abbotsbury). All these sites_are above 32_5‘ m. .0.D.

D. flexuosa, Pleurozium schreberi, (ii) Erica tetralix variant,

differential species -~ E. tetralix, Calypogeia mfilleriana. -

Ecological Notes. As noted in the Distributionel data, this community

is found on some of the highest land in the Devon/lid-Somerset region.
The chief reason for this would seem to be the distribution of the

defining species - V. myrtillus. Matthews (1937) lists it as & membér

of the Continental Northern element. In Centrel and North Europe,

it is a common woodland plant. Thus, if it is to occur in heathland,

it will do so only if the marcoclimate is oceanic (cool and moist). .
In Southern Britain, this type of climste is found only on the surmits
of these hills. The lowest sites, in.alt.itu_.de s are those exposed to the
channel on the South Coast, where the maritime climate doubtless has an

influence.

-The tuo variants correspond to the depth of the peat, and the

teristic of the moister, more southerly sites, vhereas the Qeécﬁar_npgig

flexuoga variant is found in the drier, more northerly areas.

erential species C. arbuscula, . pyxidata, C. ‘chlorophees). Typically

associsted with dense -vigorous Calluna. ororth, and redvuced Ulex pallii,

the suﬁ-varian‘b usually indicetes land recovering from burning.
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Landscape of the sites of the Comuunities varies little -
2ll are concentrated on "hill—t-;ps”, due in the case of the Devon/
Dorset - sites to tze cepping of chalk or limestone hills by Pliocene
formations, and in the N. Devon and Somerset sites .to the 'ﬁild; state
of the sendstone hilltops, although the sides are now usually cultiv-
ated. Intfhé case of the Devon Blackdowhs, thié apialdies now to much of
the hill top. The Quantocks, however, still have heathland as hill-top
vépgetation with the sides of hills sometimes aff;fested. 'Soce of the
steep-sided valleys facing North have an Oak-mood flora, refersble to
the alliance Quercion robori-petraese Br.Bl. 1932. Two ‘lists_from

Bincombe Wood (G.R. 31/ 1735) show the typical flora of these woodlands:

A B
Tree cover (%) 90 90
Exposition NE NE
Slope ) 20 . 25
Pharerogem ¢ cover 70 85
Cryptogam: % cover . 40 30
Releve area 25 25
Quercus petreca 5.1 5.1
Calluna vulgeris Lol +
Vacciniun oyrtillus 2.2 Al
felampynun pretense
Luzula sylvatica o2 2.2
Carex pilulifera +.2
Deschanpsia flexuosa 1.2 2.2
Hypywm cupressiforne. 2.2 3.3
Lephocolea bidentata 2,2 2,2
Pteridium aquilinum  + : : -
" Polytrichun formosum 2,2 3.2
Betula spp.(seedlings) r )
‘Quercus petraca(seedlings)i.2 v
Dicrenella heteroballa +.2 +
Agrostis tenuis + '
Ilex aquiTolium(seedlings) r 1.2
Dicranmm najus 2,2
Rubus ceesius +
Thuidiun temerisciniun | . 2.2
‘ Dryoptqgs dilatata %

' The height of trees in these tioods is Prom 18 - 25 m. in the
midlvalléy, reducing to 5 - 8 . near the valley head. These Toods

terminate in the upper reaches to QOak scrub, and vhere this chutts on to
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the heathland, there is an extensive bard of Ulex gallii (see
Pig.2,) This is a limes convergens situation, sensu van. Leeuwan,
1966. (see also Section ITI),

Because the typical nstural woodlarnd break is "the bio-
logical culminating point of ‘the limes divergens sitwation" (van.
Legm, 1966), it seems strange that a woodland should end with a
limes comvergens situation.” However, it may be used as evidence to-
substantiate the fact that; as limes convergens sitwations are frequently
associated with anthropogenic and other agents of disturbance, the heath-
lands of the Quantocks are anthropogenic in origin, and held in place by

man's direct and indirect interference.

I,2.0. Erica tetralix commumity.
-Identifying species; BE. tetralix.

Distribution; West Penwith, Wendron lioors, Hensbarrow Downs (Corrmall) s
Woodbury, Lympstone, Hawkerland Cammons, and parts of Dartmoor (Devon). |
S. decumbens, Carex binervis, Cuscute epithymun, (ii) Cladonia spp. variant,
differential species ~ €. floerkeana, C. s uamosa, C. crispata, G, deo-
enerens, C. cqcciferg’, Polygala serpyllifolia. -

Ecological Notes; TFairly .widespmad throughout Devon and Cormwall,

this commmumnity is divisible into- two ecOIOgicé.l units - (a) the ftypical!
community, found in relatively dry areas, with peat depth usually within
the range 0.5 - 2 cm. and (b) a wetter heath, comprising the two variants
noted above, with a peat layer of 5 - 10 cm, in depth, or, if shallower,
then the peat developed over a ilay substratu;n. Geographically (a) is

the eastern expression of the community, (b) the Testern,

The Sieglingia decumbens varient is developed in.the Pemrith

area of ‘Cormwall, in association with land that has been mined. Through-
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out this area there is plenty of such land - and many small settle-
ments owe their name to the Cornish woid for mine - 'Wheal'!. The

disturbance in these sites has broken the heath podsol, and allowed
mwore exacting species to flourish. An Apgrostis_tenuis sub-variant

(@ifferential species - A; tenuis, Dactylisplomerata, Carex hostiana,
Polygala serpyllifolia, Galium sexatile), is found in the most dist-
urbed areas, and on the edges of paths and trackways. Where growth
is lushest, and the peat is moist, the Calypogeia_armuta sub-variant
(aifferential species - C, arguta), is found.

The Cladonia spp. veriant has a Carex binervis sub-variant
(differential species - C,_binervis, C, hostiana, C, panicea,

Gymmocolea inflata)., This is characteristic of the wettest heaths,
found in the hilly N, W, Penwith area. Peat depth here is 8 - 10 cm.
The heaths are regularly burnt, with the result of a rather impoverished

flora,.

N. E. Cornwall and S, E., Devon is the site for the "typical!
comwmmnity - rich in Cladonia spp. and also Zygogemium erictorum. As,
in summer, this latter species forms papery mats and sheets, it is

probable that these heaths are "Winter wet - surmer dry®.

The typical community is often found in association with other
vegetation types on soxe of the "moors" of lHid-~Cormmll. A table of
five releves, taken from dry 'moor', through wetter sites, to a flcm.ng
stream, is given on page 104, showing the types of commmnities thet are
juxtaposed, It must be stressed that the dynamic system, as viewed in
the field, is a typical limes divergens situation, and the releves rep-
resent reference points within this. Relevés 1, 2 are closest to the

Erica tetralix comrunity, those of 3 and 4 show closest affinity to
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comrunities of the order Sphagnetalia lagellaniei, loore 1968, - 5™
is 'taken”az"'ouha the stream-side. ‘ Data is from .Ros‘ehal.nnon I:ioor (¢.R.

10/957669).

1 2 3- 4 5
Eolinia caerulea - ’ 3.3 3¢3 . Lab Lot 1.2
Erica tetralix 3.3 33 1.1 1.4
Sphegmm quinquefarium : 2.3 33 - 343 +
Succisa pratensis + 1.1 + +
Potentilla erecta , 141 11 1.2 1.2
Dactylorhiza ericetorum 11 + +
Pedicularis sylvatica . 11 241 1.2
Agrostis setacea C 33 1.2
Calluna vulgaris o 241 1.1
Ulex gallii ' 241 1.2
Erica cinerea 101
Leucobryum glaucim- ) 2.3
Polygala serpyllifolia +
Serratula tinctoria , +
Sieglingia decumbens 1.2
Anagallis tenella Co 1e2 1.2
Calyvogeia mfilleriana 243 +
Carex echinata L. , . + -+
C. panicea + 11 11
Cephalozia connivens ' L + 0+
Luzula multiflora _—
Sphagnmm contortum 13 33
Schoenus nigricans + 3¢3 2.2
Hypnum ericetorum 13
Hypericum elodes ‘ ' + ke
Sphagnum palustre 243
Breuteilia chrysocoma 13,
Drosera rotundifolia 1.2
Eriophorun angustifolium ‘ _ 1.2
Juncus articulatus +
Rhynchospara alba : , ) 142
Zygogonium ericetorum +
Riccardia pinguis +
Drepanocladus intermedius - . 243

Eleocharis quinqueflora : 142

Degredat:.on of this com:mmty by over 'burn:l.ng ’ coupled with a
heavy grazm,g pressure, g:.ves rise to a very unusual form of the veg-
etat:.on, d.om:.nated by lIohma caerulea and B, tetral:x. ‘This veget-
ation has been noted at Hens'barmw Downs (Cornwall} , Bursldon Moor
(Devon) and the Gower peninsula (G-lamorgan). In some cases, v&lere
this degraded Wgetatlon is subject to a fluctuat:.ng water table, '



105, -

adjacent to stream sides, rich vegetation reminiscent of anthro- -
pogenic water meadows (Molinietalia) is producede .. Table I,2.x
(page 106) -éives‘ floristic data for some sites of this degraded
commity (Detalls concerning the relevés msy be found in Apoend.:nx
vI)..

I.2.é.._ Ag i’O“Sti_.s; setacea commnity,
Idgziti@g‘ 1 species; - as the conplex;
Distzi;butioﬁ-, Central Corrwall, S, W. Devon,
Variants; (i) _Erica tetralix verianty &ffemnt:.al species_E. tetralix, .
gmn um encetorum, Parmelia MSodes.
Ecologlcal Notes, Found on the drier sites, i.e. 0ld mine onk:.ngs in
Cormwall, dry gravels of S, W, Devon. The Erica tet:g_l:_x_vgr;ant is
fmmd in areas where there is an admixture of clay with the sand and
gravel, which :mpedes d.ralnage. It is interesting to note that this
comxmmty, with its variant, is found on the recent (Eocene and Olig-
ocene) sands and gravels of S. Devon, whereas the Erica tetralix
i_:y is found on the Triassic and Permian marls and sa.ndstones of
S.. E. Devon, sugpesting a possible explanation for the ex:.stence of two

clcsely- related vegetation units in the same geographical area.

I.2.e, ~Viola Iactea commmity.
Identifying species; o lactes, V. canina, Hypochoeris radicata,"
Estls montana, Carex pilulifera, Sieplingia decumbens, Hieracium
sgbauda. .
Distribution; restricted to sheltered coastal valleys between Perran-

porth and Porth Towan, Com?rall.
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TABLE T,2,X,

Degraded Wet Heath in the South West,

i Ny o - 33 1 15 32 2 3
Releve Number 2 4 L 5 ” 41
Exposition o nw o w ¥ N E W
Slope . 5 2 5 5 3 2
Phanerogam % Cover 100 100 400 100 95 95
Cryptogan % Cgver _ 10 40 80 20 15 15
Relevé area 10 10 10 10 10 10
No. of speciess =~ 14 20 19 12 8 11
Callwna vulgaris (2.2 2.2 2.2 1.2 o+ 1.2
Erica tetralix [ 162 . 2.2 2.2 3.3 142 2.2
Holinia caerulea 162 43 He2 3e3 Lok Lok
Potentilla erecta 33 1ef + 162 162 . 1.2
Agrostis setacea 242 1¢2 242 142 2,2
Ulexga]lii o ’ + . 2.2 162 1.2 + 12
Carex panicea ' + 1.2 1.2 +
Ce hinervis -~ - 2,2 1,2 +2
Hypnum ericetorum bhe3 343
Sieglingia decumbens L 1.2 + +
Calypogeia millerigra + 13
Lophozia ventricosa ' 1.2 + ) .
Anthoaxanthum odoratum + + + +
Pedicularis sylvatica : . T+ ' . + 1.2
Zygogonium ericetorun . 2,3
Sphagrmum quinquefarium - L 33 o -
Diptophyllum albicans 13 1.2

Add:.tlona.l species;

141 Cephalozia connivens +, Nerthecium ossifragum +, Sen'atula
t:.nctona 1.1, - gnun palustre 2.3, S..tenellum +, Succisa
pratensis 1.1, “5, Erica cinerea 1.2, Agrostis tenuis 1.2,

331,- campoge;ma fissa 2.3, Dryopteris'diltata 3, Hypochoeris

radicata +, 2, Bryum pseudotrigretrun 1.2, Campylopus fragilis +
Carex n:.gra -ty Cepha.loz:a bicuspudata 1.3, Cirsium dissectum 4+
Festuca ovina +e2, Juncus conglomeratus 1.2, Q‘ Carex host:.ana 1.2,
Luzula miltiflora +, Minium hormum 2.3. '

PR
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Veriants; (1) Betonica officinalis variant, differential species -

B. officinelis, Thymus drucei, Carex flacca; (ii) Hypericum humifusun

variant, differential species - H, ’humifusum,

Ecological Notes; Although a very restricted area, this commmity is
floristically rich, and also provides a habitat for a species of

rather restricted distribution - Euphrasia virgursii.

| The commmity is mostly found on fairly steep slopes (15° -
20°), with a very thin peat layer (0.5 - 4.5 cm) over the loose.sub-
étmtea_ Damper areas sugport the,éeio:_ﬁga_oﬁic_‘:;glis_vgri&gt s drier

the Hypericum humifusium variant,

The first named variant has two sub-variants - (a) gaglpglgpgs

g‘._ngrg'f;egoés_sgb;v;;magt (differential species - C._introflexous,

‘Cladonia impexa, C. rangiformis, Pdygala serpyllifolia), found in

areas with more open plant cover, The Southern/Oceanic nature of this

sib-yeriant, wder I.4.b. (b) Plantago maritima sub-variant (diff-

erential _spéc"ies - P, maritima, serratula tinctoria), indicetes a more

exposed site -of commmity development,

South facing, dry slopes:form the optimum habitat of the Hypericum

humifusu variant. A Holcus lanatus sub-variant (differential species

H, lanatus, Agrostis fenuiS?, indicates excessive disturbance- of the

_podsol (i.e. mear paths, trackways, etce) -

I.2.f. Agrostis temuis community.
Identifying species; A, tenuis, Dactylis glomerata, Bumex acetosa,
Festuca ovina, Rosa pimpinellifolia, Carex pilulifera, Viola rivinisna,

Thymus drucei, Hypmum ericetorum.
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Distribution; N. Cornish Coast,

Varisnts; Noue.

EcOldE'eal Notes; A poorly defined comminity, within which two Tesidues
my be distinguished - (i) characterised by C. gllul:.fera. and E.erictorum,
is a gra.ss—rlch residue of the Genista pilosa commmnity (I.1 o8e) and

(i1) characterised by Dactylisgloperata ant Ross pimpinellifolia, being

a residue of the Dactylis glomerpta - Daucus gummifer community (I.1.bs)

The commmity is rather spec;i.es;poer, en unusual feature in
maritime heaths., This, coupled with its $11-defined rature suggests
that it may be merely an aggregation of relevés which are degredation
products of commmities I.1.a. and I,1.b. . lore detailed investigation

is therefore needed to determine ifs true nature.

I.2.g. Sieglingia decumbens commmity.

Identifying species; Se decumbens, Festuca rubra, Agrostis 'Eer_uﬁs," '
g_l_uﬂ .id:iuedeiphus Squarrosus, Pleurozium schreheri. — o
| meéribuﬁan-! Dartmoor, above 365 m.

Variants; (i) C’arex"binervis* vanant differential species - C. binervis,
A, odorstun, Cuscute epithymm, Galium saxatile. . .

Ecological Notes; This commnity is the result of over grazing of ‘heath
and grass-heath by sheep and horses. It is .analagous to the: Festuca

rubre co'mmunity_' ex pallii eogiex ‘(]‘Z_.l;.._a..) The two variants noted

on hghter, humus nch SOllS.- 'Ihe latter ha.s a Vacc:.m.um gyrtlllus sub-

vamng (d:.fferentml spec:.es -V g[.g_tz.llus), :.nd:l.cat:.ng a tmns:LtJ.ona.l

‘form of vegetat:.on between this commmity and the Vaccinium myrtillus

Commurnd ty (1.2.0.)
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It is suggested that in its early stages of development,
from hill grassland, the commmnity is found as isolated Ulex gallij
'bg;hes; mth:.n the grassland mosaic. (Specieg composition varies,
but usually includes A, odoratum, Agrostis tenuis, Sieglingia decumbens).
Once established, the bushes spread rapidly. Iﬁfém'ive gzaz:mg is thus
concentrated on a diminishing area, ten&g to redﬁce.the. species div-
ersgity. Once established, the U, gallii bushes are a‘bier to .aciéify o
the soil in the same way as ericoid shrubs (discussed for ‘Ul= em‘ ‘ é.éus
in Grubb, 1968). The combination of reduced species diversity and

soil acidification thus form a self-accelerating 'process.

I.3. Erica vagans 0%13',

Of restricted distribution (Lizard peninsula, Cormwall), this
complex is 1mique in Britain, because of the presence and abundance of
E. Vo.gans, the dominant ericoid of the L:.zazd heaths. ‘Ene Teasons for
this-are not particularly clear. As Coombe and.Frost (1 956) point out,
E. yegans. is. not confined to Serpentine rock, which outerops in the
area, a.lthougn the rock has been suggested as the reason for the ex-
istence of-E, vagans and several other spec:r.c_a_s confined to the Lizard.
One 1nterest1ng point, however, does emerge. - In climate, although the
L:.zard is hn.ghly oceanic, there are distinct - me;d terra.nean tendencies,
which could explain the stromg Lusitanian element in the flors (Cocm'be
end Frost, loc.cit.) The.component d.ef:u_ngg species are shown on

page 110._

I3.a. w

_mgm - This emompasses ‘the Erica vagans - Shoenus mgr_'lcans hea.th'
(Tall heath) and the Agrostis se’ca’cg’a. heath (Short heath) of Coambe and

Frost, 1956
Identg.mg' _Species; E. tetralix, Ulex gallii, IMolina caerulea,

Carex panicea.



No. of releves. 15 "7 . _ 15 7
Commmnity. a b. ) a. b
Erica vagans v v " Carex panicea Iv
Carex flacca - vy Sanguisorba ofﬁcma.l::.s IIx
Shoerus nigricans VvV V ' Viola riviniana - I v
Erica cinerea I v Betonica officinalis . IT. v
Potentilla erecta v Iv Brochypodium sylvaticum v
Calluna vulgaris I III Daucus gummifer. v
Hypnun ericetorum IIT I Filipendula vulgaris v
Sieglingia decumbens II IIT Agrostis montana Ix
Erica tetralix v Dactylis glomerata I1I
Ulex gallii v Ulex eurcpaeus Iv
v IIT

Molinia. caerulea Holeus lanatus

Dis;tribﬁtion-, Southern half of -the Lizard peninsula.

Vaziants; (i) Ana_&ll:.s tenella variant, differential species -

A. tenella, Serratula t:.nctorla, Succisa pratensis, Campylium stellatum.
(ii) Genista anglg_ca' variant, differential species - G, ang;ica, -

A, setacea. N.B, (:L'-) and (if)= Tall heath, (ui) = Short heath,

- Beological Notes; - In many respects, physiognomally, this is clsser to.
bog. than heath - due largely to the dominance of Schoenus nigricans,

This species, with liolinia caerulea forms tussocks, which have area -

of flat 'pan' peat surrounding them. Thus, the resv.ilting'vegetation .
has samething akin to-the *hummock-hollow® differentiation of - cmbro-
trophic raised bogs. Peat depth varies from 12 -« 15 cm, on the hummocks,
to 4 cm. for the 'pans'. There is characteristic species-differentiation
with respect to the two systems - species more often located on tussocks
are Succisa pratensis, E. vagans, sem;tula _tinctoris and those on the
pans' Anagalhs tenella, Carex. pani icea, Zygogonium ericetorum, Campyli
stel]atum, in ad.d.:.t:.on to severa:l species of cyanop}wta vhich develop in
]ate summer. Despite this d:.fferentmt:.on the vege‘batlon can be treated

as a unit because in ma.ny areas the differentiation is minimal,
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- The Agrostis setacea variant, found chiefly in the Northern
range of “this commmity, is physiognomically and floristically allied
to :thc_e Erica tetralix comrrity/Ulex @llii »-»-A@st‘is setacea complex,
(T.2.c.) . Here peat depth is shallow (3 - 5 cm.??, and the heaths are
frequent]y fired, As a result, the species dlvers:.ty is usually low,
and much .of ‘che vegetation is of rather an open nature, with 1nccm_n,_>1ete

cover.

The most widely distributed variant is the Anagallis temella
va.mnt fou:nd on the vast heathland expa.nses of Goonh:.lly, Crousa and
'I:iza.rd Dovms. Two sub-variants have been noted. An extreme wet veget-

'at::.on is formed by the Camx demssa. sub-va.nant ((hfferent:.al species -

‘c. demlssa, C. host:.ana., C. pulicar:.s, Juncas art:r.culatus, Dre;gamcladus

mtemedlus, &hagaum contortum, gEsorba off1c:.nalls, . gr_g >>>>
monta.na Séém' Ald:n.um scom:.chod.es). This is the most bzycph,yte r:.ch

form of the conmmmty. There there is watf—*r mcvement through the heath,

open stands of Bua@tes austra.l:.s can be found

A segcond sub-variant, the Zygogonium ¢ encetormn Sub-variant-

(differential species - %, ericetorum, Genista anglica, Juncus maritimis,

Riccardia pinguis) is rather more-typical of drier situations, G. anglia
also occurs in the Genista anglica wvariant, which is characterised by an

almost cormplete loss of-tussock-pan structure, end thus is typical of
the driest sites.

One bebﬁ]b.r féature of th:.s heath is bthe. occﬁrence, in burnt

a.rea.s, of spec:.es such as P]an’cago mantn.ma, Festuca rlibra, vetc. bo&nbe |
a.nd. Prost (1 956} note other such species, i.e. Poa a:nnua, Clz;smm vulggre.
'.Ehey see th:.s as "a testmny as mch to 't.’ne eff:.c:.ency of dlspersal of
some of the weed species as to their fa:.lu.re to grow in unburnt heath.”

However, this phenomenon is equally interesting in the light of comments
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by van Leeuwan (1966) that reclaimed inland heath from the Netherlands,
under-"wrong agricultural measures", develops a flora not unlike "trodden”
areas and salt marshes, Thus, both cases exhibit an influx of salt-marsh,

or !tread'! species under heavy pressure.

I.3.b. Daucus 0’L.111m1=" fer com.mii‘-x.

Symonymy;  Rock heath + Mixed heath (pro parte) of Coombe and Frost,(1956)
Identlgggg Species; gu_:_Lsor‘ba ofﬁc:.nahs, V:Lola. nv:inaa, Beton:.ca

offlc:.nalis, Bm@xgodnm szlv’at:.cum, A wfer, *1112endu1a vulga.rls,

@stls montana, Dactylis glomerata, Ulex e_ur_ogaeus, Holcus ]anatus.
D:.stn'but:.on, Coastal cl:.ffs orf the LJ.zani pem.nsula.

Va.na.nts; (1) Carllna. mﬂcans var:.a.nt ;.emntml specieé -

_gymemn varlant d:.fferent:.al specles - G. sga:.mum.

Ecolof*“:f.cal Notcs; ’.Ehere is a cons:.demble physz.ognamcal mlat:.onsh:.p

'between ‘th:r.s commznlty and the Daucus_ggmm.fer-Dactyhs glorerata com.mmm/

&vmus drucei complex (I 1.b. ) 'ﬂus latter commnnty is found within the

distributional area of the Daucus pumiifer community, as also “is: the

Erica vagens variant/Genista pilosa cormunity (I.1 .a..)

The two #aﬁantg develop to the_ir maximum in sheltered _soﬁth o
fgcing gulleys, running inland from the clii'f's. Species %ypical of the
e;iposed_ clif‘f; (Plantaro maritima, Koeleria cristata) are not found in

these variants, but in the morc exposed sites of the commmity.

One of the most strilting features of this commumnity is the
abundance of species usually confined to cal:c:afiedﬁé'g'z;a'ééia}ds i.e.

Filipenduls vulgaris, Carlina vulgaris, Pimpinella ‘Saxifras, .Ge____ raniun

sansuineum, etc., in heath vegetation.

S

Steele (1955) rotes that the bromm earth soils dver serpentine
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are not r:.ch in exchangea'ble calcz.mn, because llagnesium predominates.
These spec:.es are 'l:hus apparently rather an ancmaly. However, ‘_they
are a.11 found in other s:.tuat:.ons Where hea.th develops of calc:.um—rn.ch
soils (lunestone heath of the lendips, and heath on Craig Bre:deen) .

suggesting that they may be tolerant over a xather wide pH soil spectrum.

Although E, vagans is not now found cutside the Lizard, there are
several older records. Those from Zénnor and Lands End are rather ‘Lms.ub.-v
stantiated and doubtful. That of Connor Downs (Turner, 1805 and Davey,1909)
‘does seem more probable; slthcugh relatively little data concerning. the -
accompanying vegetation is abailable. Davey (loc.cit) gives the following
ziote; ®eees @ tongue of the Lizard Plora, represented by E, vegans and
F;-vulg aris runs out to the $anﬁ-hills“‘. Thus this area must have supported
a further variant 4o -thisc,;ommmity - noy deétrbyéd- "“because ‘of - intensive

use-of the dunes by the Lﬁniétxw of Defence. -

Similar in some vays to the Jlcx gallii — Aprostis setacea’
complex (I.2.), the creation of two separate. complexes was made
because of the. presence in the latter of 4. setacea -and Lolinia cacrulea,

the sbsence of these in the Ulex gallii complex, with additional species

A._tenuis and Sieslingia decurbens present. The distribution of the
complex ranges from the llendip Hills of Somerset through ales,
N, W. England and the Isle of llan, Details of its epecies components

are reproduced on page 11k

Tokeas Testuca rubra commmitx.
Synonymy; The upper maa* (Price-Evans, 1932), pp.

Calluna. vulgns - Hea.th moss sociation (Edgell, /69), PPe

‘ Identlg_':._ng' species; ¥, rubra, Anthoxanthum odoratum, Galium saxatile,

Distribution; S, Gloucestershire, N, 7. Wales, Isle~of-Ian,
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No.. of relevés 22 2

wm
]

Commupnity, - a

P

Potentilla erecta

Ulex gallii

Erica cirerea

Calluna vulgaris
Agrostis tenuis.
Sieglingia decumbens
Anthoxanthum odoratum
Galium saxatile

Festuca rubra

Carex: flacca ;

. Agrostis stdlonifera
Thyms drucei
Filipendula vulgaris
Helianthemm mmmﬂ.an\m
Galium verum

Bypericum pulchrum
Viola canina I
Polytrichum piliferum
Deschampsia flexuosa

Cladonia floerkeana

C. chlorophaeca

C. crispata A III
C. coccifera III -
Lecidia quadricolor . puay
Polytrichum juniperinum v
Cephaloziells starkei v
Pohlia nutans - III

<44
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H. ez;cetom.

E‘coiog:_iqalfl\fotew In general a commumnity typical of @]and situat:.ons,.
thdu_g'h; some of its sites are lowland., The Agrostis_montana variant |

is Pound at -low altitudes (50 - 180 m), There is a Compamila rotundifolia
gggrjggigpg (differential species - c.'rbtunaifoiia;;viéla carina) ,

found on the exposed coastal plateau heaths of the Lleyn peninsula,
Ea'rly colonising 'vegetétion which precedes this community was
noted at Myngdd Yewr. A list of specles typicdl of this is; Sedum

g ' g’llc 3 Festuca ovina PoMnchum m.l:.ferum, Erlca c:.nerea, Cladonia

EE ta, C. macllenta S,L.
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- The more upland sites for this commmity are distinguished

by the presence of the Evgn@_eggezog@;"@gigns.

- '_.Dégredation of this commmnity can give rise to various forms
of Grass Heéath (sensu Tansley, 1939). Table I.h.x. (page 116) shows
four releves taken from South Glos., illustrating thc species compos-

ition of such areas.

I.la. b, Ulex. ggilii cormunity.

Ident:_z_f’ ying gecies; - as complex.

Dq.stnbution; N. Soperset, W, Wales, Isle-of-lan,

Variants; (i) Ilinia caerulea variant, differential species -
M.‘~ caeiulea, (ii) Ulex_europeecus variant, differentizl species -

U, eursrpceus, Pteridium aguilinum, (111) Scugus caeso:.tosus variant,

d:l.fferentlal species - S, caespitosus, Zx@gomum ericetorum, Carex

_g__, .7 panicea, ‘
Ecoio iéal Nc;;ces;- The Molinia caerulea variant is-found distributed = = -
throughout the range of the commmnity, though in areas with a good peat ’
depth (more than 10 Cm.) or vhere peat overla.ys clays and marls, 8, Hzpmm
er:.cetormn sub-vanant is found in the more sheltered areas (woodland
nd,ges ’ etc.)

Anglesey,, particularly Holyhead mountain, supports the Ulex.
guz’bgagas_vgﬁggt » indicating the extent of interference with the area.
Euch ﬁas been, or is being quarried for roadstone,-or u;ed as qut?ic;ial
and unofficial dumping ground. A result of the latter _activity,is the
increase in fires, which again favours the development and maintenance

of this variant.

The Scirpus cagspitosus variant eppears to be the result of -
drastic over-burning of the typical commmity in the Isle-of-lian. The

phanerogam percentage cover is down to 80 - 85%, and the species list

- is very denauperate, Found particularly in the hill districts of the
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' TAH-E“ - - Io;l-o.xé

Grass Heath - South Gloucestershire.

Releve No, - 2 3 5 3
Exposition, - 34 3k 34 <34

Slope , - - 8 W _
Phanerogam % cover 100" -:100- 100 100 ' ‘ -
Cryptogam % cgver - - €0 -
Relevé area (m”) - 10 10 10 10

No. of species. 8 i 12 9
Calluna wvulgaris ' " 5.5 L 3.3

Dicremum scoparium 5.5 13 Lot

Agrostis tenuis - 3¢3 243
Festuca rubra 363 343 343 5.5
Potentilla erecta : : S e
Sieglingia decumbens + 1.2 1.2
Luzula campestris . + -+ % : +

Galium saxatile . 143 + 33 bk
Campanula rotundifolia - 1e1: 2.1
Pilosella officinarum + o+

Rumex acetosella o . 2¢3

Descharpsia flexuosa ] +

Additional species:-

2/3Ls Pteridum aqtn.hm.mn (+) ; Hlera,c:mm tridentata (r)%
336 | | Ulex gallu (+)
5/34: Festuca ovina S .3) Solidago virga.urea (+)

- Holcus lanatus-(+); Hypoclperis radicata (r)

&/3ks - ~ Lotus cemiculatus (+); Plantago-lanceolata (+).

west of the Rushen and Glenfaba sheadings (hills such as South Barrule,
Cronk Fedjaling, etc.) The more northdrly hills have a hill grassland/

blanket bog végetation cover,

Lekece Carex ﬂacca comrmunitys
Synonymy; ‘L:unestone Heath (Moss, 1903, Tansley, 1911)

Idcntifying species; Festuca rubra, Vicla caenina, C. f]acca, Thymus drucei,
Filipendula vulgaris, Helianthemm nummilarium, Galium verum, Hypericum
ulchrum stis stolonifera, |
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Distribution: N. Somerset, S. Pennine .region.

Variants:

L. corniculatus » Helictotrichon pratense, Crataegus mono gyma(seedlings).

Betonica officinalis, Brachypodium Einnattim, Cirsium acat;le.

Ecological Notes;.

vegetation, developed over leached limestone grassland.

One of the most characteristic types of heathland

The Community

has ‘a completely homogenous mixture of 'calcifigs' and ‘'calcicole! species.

It is gn extremely speo:.es-nch vegetatlon - the nchest(ané that of

ulatus varient.

species decreases the species diversity.

Later, full growths of Ulex gallii end the ericoid

This community develops on

\
steeply sloping hills s Which are covered initially with the Helictor-

icho-caricetum flaccae, Shimwell, 1969.

When there is no slope, and well developed Brown earth soils,

2 'limestone heath' can also develop, but with an even richer species

assemblage.

The two lists given below were teken from Burrington

Coombe, N. Somerset, (G.R. 31/471585), sited on the edge of steep cliffs:

Agrostis montana

A, tenuis
Anthoxanthum odoratum
Briza media

Carex flacca

Cirsiun acaule

C. palustre

C. vulgare

Crataegus monogyna
Crepis capillaris
Dactylis glomerata

- Dicranium scopa.r:mm
Erica cinerea

Festuca ovina

F. rubra

Prageria vesca

Galium mollugo

G. verum
Helidbtrichen pratense
Hieracium vulgatum S.L.
Hypericum pulchrum - - -
Hypochoeris radicata
Holcus lanatus
Hyppum . ericetorum

(1)
2.2

2,2

+

+

(i)

263
+
1.2

+ 4+ 4+ o+

+e2

(1)

Koeleria cristata
Leontodon taraxacoides +
L. autumnalis +
Lingustrum wvulgare
Lotus cormiculatus 1.1
Luzula multiflora
Pilosella officinarum +
Plantago lanceolata +
Polygala serpyllifolia +

Potentilla erecta N

Poterium sanguisorba «+
Prunella wvulgaris +
Pseudosderopodium punim+
Pteridium aquilinium 3.3
Scabosia colombaria +
Senecio jacobaea +

Sieglingia’ decunbens 3.3
Teucrium scorodonia 2,2 ¢
Thymus drucei -~ "+ -
Tragopogon -pratensis +

- Ulex europasus =~ .2
Viola canina +
V. hirsta

Viburnum lanata( seedl:.ng)

(i)

+
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Although they lack Ulex gallii, Calluna vulgarisp typical of

the complex, and Filipendula vulgaris, Helia.nthamum‘nunnnulggium, from

the community, the affinity to these is obvious, and it is the topography
of the site, coupled with the well-developed soil structure that precludes
full development of the commuhity. Evidence from other areas suggest‘s
that eventually a grassland with E. cinerea, and dominated by Pteridium
aguilinum develops.

I.4.de Polytrichum piliferum community.

Identifying species; P. piliferum, P. juniperinum, Deschempsia flexuosa,

Cladonia floerkeana, C. chloropheea, C. cris ata, C. coccifera, Lecidia

quedricolor, Cephaliziella starkei, Pohlia nutans.

Distribution: Shropshire.

differentiel species - C, squamosa, C. pityrea, Pteridiun agquiliniun.

Ecologicel Notes: Of rather restricted distribution, the community is

found on the steepiy sloping South faces of the Salopien hills,
(Stiperstones, Long Mynd, etc.). In the Erica cinerea aspect o the
comunity is very pronounced, as the slopes of the h;'.lls are red with
this commnity, whilst the tops and plateaux are olive brown with the
Pohlia nutans complex/Calluns vulgaris Heath.

of the more ‘open' areas(as Jasione montana shows), a.nd those under the
pressure of sheep grazing. On the steepest slopes several herbaceous

species are found as the Teucrium scorodonia sub-variant.(differential

species - T. scorodonia, Festuca ovina, Airas praecox, Rumex acetosella,

Galium saxatile).

I.5. Erica ciliaris complex.

This complex, geogrephically restiicted to East Dorset, is
particularly interesting from two standpoints, (i) it is characterised

by an extremely local species} and (ii) it represemts the easternmost
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distribution of the Erica’ éiner‘ea Heath,

At this point, it is perhaps pertinent to comment on the
distribution of B, cilicris, Perring, Sell and Walters (1552) show
the distribution as E, Dorset, Dartmoor and S. W. Cormmll, and
epparently declining in all those areas. Some mention of the Gornish
sites has been made under I,2.2., and, as noted, the species is chiefly
found on disturbed mine worcings. It was formerly much more extensive,
as Davey (1909) records "from a little to the W. of Newquay to St.Agnes

that prettiest of heaths, Brica ciliaris may be found at intervals along

the waysides and wastrels...." This is especially pertinent in the light
of observations made earlier, i.e. that it is more or less confined to

disturbed areas,

The .;stations of the species on Dartmoor have always bzen rather
anomalous, as the genera.i height (O.D;) of the Dorset and Cornmish sites
vaxries from 10 - 100 m,, wherea's‘on ‘Dartmoor, Fraser and lartin (1939)
record it as cccuring at severall sites, ranging between 350-400 m, An
exception to this wms Bovey tvracey heath, but this and several other
records appear in doubt. The only site it may still be found is Uarren
House Inn (G.R. 20/7281), where it occurs just within the bounds of a
Porestry Commission plantation, No relevés have 'beén made in this area,

although the surrounding vegetation forms part of the Agrostis Setacea

Commmity (T.6e.c.) The whole area has been extensivcly mined and

disturbed,

In Dorset, E, ciliaris is found corcentrated on the North-west
Purbeck heaths, Its distribution is thus rather irreconcilable with any
major 'factor'. Good (1948) states "The particular interest in E, ciliaris
is that its local geographical limits follow no cbviously ;'ecognizable
edaphic or climatic boundary, and are therefore set by some unusually

subtle factor or combination of factors."
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"As in Devon and Cormall, many sites of occurence are typically
'disfurbed'? i.e, ditch sides, disused areas quarried for clay and
gra.vel. 'l'herefore, 'it _seems cer'ta.in that i.n Britain, E= .cilia;'is is to
be fomd in 51tuatlons of the limes convergens type. However, 'l:here are
a mmber of sites in Dorset not dlstur'bed from both wet and dry heath-
land, viere it may be fourd. This can 'be reconc:.led with Good's statement
a.nd the fact that the vegetatlon of th:.s part of Dorset 1s a mjor. shazp
bozmdary zone of vegetational change (Ocea.nic/contlnental 1nf1uences)

The most obv:.ous manifestation of this is the clear line of demarca‘blon

| 'between Tlex gallu. and H. minor (Proctor, 1967). The idem that major . .
boundary areas mght crea.te these "subtle conditions" for the suppoﬁ;_

of local species, has been’ ad:vanced in Bellamy et. al (1969). A& further
point of” imﬁereé: is that Gentiana oneumonanthe, another species of
restricted distribution is not only found in this area, but as a com-

ponent of these same E, ciliaris comrmmities.

The foregéing_ ccmﬁxénts may help to qlar;_ify the position of such
species as E. giliaris, with resﬁric'tevdj rdis_t;-ibutg'.oruls. ‘Vhat is ne.trad.e_a to
complement these o'bserv_atiohs is a.n invgs;:igation_ to attempt to define the
pecular "subtle ccmﬁitipﬁs" of boxﬁldazy are;as, as also discussg—:d'ix'z. ,

Section ITT,
The table below notes the d.efming species of this complex: .
) s .

- Fo. of releves 17 8 Ko, of releves A ¥ 8
Commmnity = a b Communily- - a b
Ca.llana. vulga.ns v E, cinerea II I
Potentilla erecta IIT v ¥, tetralix v v
¥olinia caerulea - v v Ulex minor, o v
Erica ciliaris = - 'V V  Agrostis setacea r
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I.5.as Ulex minor community.

Identifying species; U. minor, Agrostis setacea.
Distribution: -Heaths around the South of the Poole Basin.

S. caespitosus, Carex panicea. '

Ecological Notes: This community, besides having a veriant of
S. dae's_ itosus, has this divided into three sub-variants. Such frag-
mentation of vegetation units may be taken as a further indication of ..

the boundary nature of the community (cf. Section III.L.2.b.)

The Zypogopium ericetorum sub-veriant, (differential species -

B ericetozﬁm,-hachosgora élba, Drosez_'a-intenhe‘dia, Polytrichum comniune s
Erio;e_horam angustifolium, C lopus flexuosus, Pedicglaris sylvaticaj},
is typical of wet heath commumities (see also the Erica tetrelix Heeth).

Moore(1968) _note's_ the proviéiqga.’_l. a.s'sbci-a‘t;ioryx'E_ricetmﬁ‘ciliaris , with
data from Van»den Bnergen. This is within the alliance Ericion ltetrélicis
Schmick, 1933, and perhaps is more typical of the E. ciliaris vegetation
in Western France, as there are basid similarities to the Ulici-Ericetum
ciliaris Br.Bl. 1966, from the Basque country. Thus the sub-veriant
perhaps represents the closest E. ciliaris vegetation to that of ‘con-
tinental Europe.

" Agricultural land, in close proximity to heath vegetation,
obviously has a considerable effect in terms of improved nutrient status
and sltered water regimes. One result of nutrient influx into heath
'vegetatvion is the Linum catharticum 'sub-v'ariazl:t: (aifferential species -

L. catharticum, Hypericum pulchrum, Sieélingia decumbens, Schoenus nigricans)

Where the vegetation is well defined, a stri;c‘bufeﬂnp@ unlike the Erica

‘tetralix community/Erica vagans complex (I.3.a2.) is found, i.e. tussock-

pan differentiation. Anagallis tenella and Cempylium stellatum were noted
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in some of the *pans', and Geniste anglica observed on some tussocks.

O, em ‘éeus,,_lggica; gale, Succisa pratensis) is found in degraded
sites, both wet from the drainage of valley bog. (sensu Tansley, 1939))

The p_lsx_ém&us sub-variant (differential speties -

or dry at the roadside edges of heathland,

I.5.be BErica ciliaris commnity,
Identifying species; = as complex,

Distribution; as 10508-.

L, .Saiicaz'ia, Myrica pale, Succisa pratensis, Salix atro-cinerea,

Aprostis canina, Galium palustre, Hypochoeris radieata, Carex demissa, **

K. _ossifragun, Gentiana pneumonanthe, Sphsenum recurvum, Cladonia arbuscula., .
Ecological Notes; This commmnity is formed of two apparently different
types of habitat, but they are related, i.e. variant (1) represents' ’

degraded and (ii) represents unaffected valley bog.

The degradation, observable in the Lythrym salicaria veriant,
has produced a vegetation which approximates, in many respects, to both
associations in the order Molinietelia, W. Koch, 1926, and the alliance
Salicion cinereae Th, Mill, et GBrs, 1958. lbblinietalia reprje;ents
anthropogenic wet-meadowland, and the Saliqion cinereae the secondaxy
pioneer scrub which typically develops from the meadowlands. Thus the
synsystematic position of the variant is rather ill-defined and anomalous,
but the presence of species such as E, ci]..iaris,vE. cinerea, E, tetz‘éﬁx,
Potentilla erecta, etc., indicates the primary affinity should be

towards associations of the Calluno-Ulicetalia,

Although the hybrid of B, ciliaris and E, tetralix( = E.X.
Watsonii) is fairly abundant in all the E, ciliaris vegetation types,

it is particularly abundant in this variant.
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The Narthecum oss:Lfrang va.nant has two sub-variants,

specles - S, mgcans) . ’.I!his latter ‘su‘b‘-v'an'Ant is found in the drier

parts of bog, whereas the fonner is found. in the wettest areas,’
I.6. . Vaccinium myrtillus complex,

Commmities of this complex represent intermediary forms
between the Erica cinerea Heath and the Vaccinium myrtillus Heath, In

the Bouth Vest of England  they are found on high ground of Dartmoor,
Exmoor and the Mendips (350 m O.D. or higher), In Scotland they have
a much greater additional range ( 0 - 763 m O.D.) 3 -‘but attain their

optimm between 753 - 457 m Q.D.

The ta'ble on page 1214. g:.ves “the major spec:.es conplement
of the complex.

Ie6eae §zlocom1um splendens Commmity,. ‘

Synonymy; Callunetum vulgaris, McVean and Ratcliffe, 1962,
Identifying g'ec‘ies;_ Cladonia i exa, H,_splendens, Listera cordata,
Va’vccinim;ﬁtis‘-iaaéa, B_l}ﬁ:.@ladelghus loreus, chpus caesgltosus.
Di.,tr:.'butlon;— Ga:n.rnc,oms s Uestern H:.ghla.nds.

Ecologlcal Notes, Described iritially by VcVean and Ratcliffe (4 962),
the commmty nevertheless forms part of the Vacc:.nlum M E g

This cmmty, with the others in the con_nglex, are :mclude:‘i in the
Er:r.ca cinerea Heath, on the basis of floristic cong)osz.tlon and phyto-

geogrephical position.

Whilst‘ the coommity is related to similar heaths of West

Norway and Southern Sweden (Eylocomieto-Callunetum, Demman, 1957), it
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Commmity

Vacciniun myrtillus
Byppim ericetorum
Pleurozium schreberi
Deschampsia flexuosa
Potentilla erecta
Erica cinerea
Dicranmum scoparium
Festuca rubra
Agrostis tenuis
Hylocomium splendens
Veccinium vitis-idaea
Listera cordata
Rhytidiadelphus loreus
Scirpus caespitosus
Cladonia impexa
Agrostis setaces
Carex binervis

Luzula mltiflora
Cladonia arbuscula I

EHH<<QH34€

cEEEEPLEED
%H%E<<HQ<<

HHHHH<n <fE<¥9<d

H<44

Sieglingia decumbens v
Polytrichum conmune III
Juncus squarrosus I I
Pohlia mutans III

(* See IxVean and Ratcliffe, 1962).

is not truly relatable to the heaths of North-wes_t Germeny, which is

more closely allied to the Calluna vulgaris Heath,

I.6.b, = Pohlia nutens comminity..

Synonyuy; P;art of this cammmity is synonymous to the Callunetum of
Heath, Luckwill and Pullen (1937) and part to the Callunetum vulgaris :
of Watson- (1932).

Identifying species; P. nutans,

Distribution; Exmoor, Quantock and Mendip Hills.

Variants; (i) Erica tetralix_variant, differential species - E, tetralix,

Molinia caerulea, (ii) Cavex binervis yariant, differential species,
C. binervis. o | , . - |
Eoological Notes; Found between 250 - 550m, 0.D., this commmity is
the typical Somersetshire high-level moorland, or heather moor,
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or those with a peat depth of greater than 8 cme Burning produces,
in the- earlier-phases of regeneration, rather a cryptogam-rich veg-

etation - the Nardus_stricta sub-variamt (di_.f’ferential species - N, stricta,

Scirpus caespitosus, Cladonia chlorophasa, C, crispata, G, floerkeana,
Calyoogeia arguta, Cephalozis bicuspidata, Afrostis setacea, Campylopus
flei‘uosusi),_ A thin peat layer ( 3 - 4.5 cm) coupled with sheep or cattle

(differential species - C. crispata, C. floerkesna, Melampyrum pratense,
Polytrichun juniperimm, Golium Ssxatile).

I.6.ce Agrostis setacea community,

Identifyine species; A, setacea, Carex binervis, Luzula multiflora,
Cladonia arbuscala.

Distﬁbution;’ Dartmoor.

Variants; = KNone.

Ecological Notes; Found on disturbed gmuxjfd Dartmoor. The cormunity

is notably pooi' :.nbzyophvtes , 'but rela'l_:ively rich in herbaceous species,
a.Ai'eéult of the podsol disﬁurbgnce, typ:.ca.l of the sites Where it is

fotm:i. There are superficial Iésemb]ances between this commmity'and

I.6.d, Sieglingis decumbens Community.
Identifying species; S. decumbens, Polytrichum cammune, Juncus squarrosus.
‘Distribution; Dartmoor, Isle=of-lfn,

YVariants; (i) §cirgu§ caespitosus variant, differential species -

S, caespitosus, Rhytidiadelphus loreus, liolinia caerulea. .
. Ecolopgical Notes; - The product of degredation of Heather licor. Sheep
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grazing is pronmmced, end I.Ianx s:.tes often suffer from cver-graz:.ng.
Wetter cond:.t:.ons glve rise to the Scirpus caesa:.tosus vanant w’m.ch

my also bz.a degenerate forn of wet l'olinis gaen;lea~_grasslands. ‘

I.'7;‘ ' —Amt‘ostaglﬂlos éva-ursi"C%' lcx.

This complex has been structured entirely from the mterial
published in licVean and Ratcliffe (1962). The tables have, hoiwever,
been "ordered”, Notes on the commmities vAll serve only to highlight
irmportant points. Details of the species complement of the Compiex is

rep;'oauced below;

Commnity: a b Commumity: ' a b
Ardpstaphylos uva=ursi v v .Pyrola media Iv
Calluna vulgaris - V Vv  Viola riviama v
Erica cinerea V IV  Arctous alpima v
Descherpsia flexuosa v I Scirpus caespitosus v
Potentilla erecta - IV IV- Rhacomitrium lanuginosum \'
Dicranum scoparium IV ITT Diplophyllum albicans v
Hylocomium splendens IV III  Cladonia uncialis - v
Hyppuim~ ericetorum v v Sphaerozhorus globosous w
Pleurozium schreberi IV IIT ILycopodium selago v
Vaccinium vitis-ida ea v Frullaniana tamyrisci Iv
Genista anglica Iv Cornicularia aculeata puny
Lathyrus montana v Cladonia arbuscula v
Lotus corniculatus Iv

I.7.2. Vaccihitm ﬁtis-idaea "E:omnimi_'l_;z
Synonyuy; Arctostaphyleto-Callunstim, lcVean and Rat cllffe, 1962.

dentimv ing gecies; V. v:.t:r.s—ldaea, ‘Genista a__ngl:.ca, Lat_g‘ mg monta.mzs,
Lotus cozmculatus » Byrola media, V:Lola nw.mana. ’

Dn.stn.'bu{:ion, -Cairngorms, I, H:Lgh:la.nds.

Tcolorical Notes;  The authors regard this as "perha
of the Gallunetum vulgaris", -However, there is ‘sufficient distinction

betvaen_tﬁese comminities, vhich emerges as the tables are fordered!.

T
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Synonyry; Juniperetum manse + Rhacomitreto - Callunetum Arcto-

stahyletosun - 1%Vean and Ratcliffe, 1962,

I&ep‘b;‘.iﬂ' &ecies; A, alpina, Sciraus qgegitosus,khaccmitrimn
lgm@"xosum, Dlnlo’omr]lt.m al'blca.ns, Cladom.a unc:.alls, C ar'bascula,

Smaer@horoas r-nlobosous, zc_:ggodlmn seJ.a.rroi 5 Frullama tamansc:.,
Cornicularia aculeata,

Distribution; N. . Scottish Highlands.
Veriants; (i) Juniperus nape veriant, differential species = J. mana.

Eéolopj.cg;_ Notes; The additional range of this commmity is from 305 - 763 m 0.D.

and the commmity is typically found in rather exposed habitats,

Within the Juniperdis pana var_:_ant there is a Pleurozia purpurea
sub-va.mant (d:.ffezent:.al species - P, ‘Ey@u'ea, Herorta sd., Chdonjn
inp ‘exa) > synonymous to the facies 'hepatiéosmn,- fopnd Only on .exposures
to the North and ﬁas’c. The soil d.evelop‘me-n_t is & rav hums overlaying

a substrate of large rock fragments,

I8, Ulex eurcpacus Coxplex.,

There is just one component comrmnity within this corplex,

Details of the species complement are:

A

No. of relevés: 10 No. of releves: 10
Ulex eurcpaeus. v Potentilla erecta -V
Erica cinerea v ‘Agrostis setacea” v
U, minor _ IV - Calluna vulgaris v
1®linia caerulea R ’ C

I’."B;:af. .-Ule.x eufggr a.cus cormmmity.

Idenéif.ﬁn;; Species; as compleX.

Distribﬁ‘tion; ‘Heaths in S, W, Harpshire,
Variapts; (i) Zrice tetralix varient, differential species - Estetralix,

U. gallii, Carex pilulifers, Polygala serpyllifolia, (ii)_Serratula
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tinctoria variant, differential species, S. tinctoria.

_uCOlO"‘lCSLl I‘Iotes 4. most interesting commnity, because, with the

Erica 0111arz.s~cor:olex (I.5.), this represents an eastern intrusion of the

Irica cinerea Heath into land occupied by ¥alluna .vv.lgar:.s Heath, .

| With reference to its most obvious defining species, (U,
euféggeus , Tubbs and Jones (1964), note the following ebout its New
I‘orest d:.str:.'butlon, "In detail the gorse stations are showm by our

<

f:!.ela no'bes to fall into four ca‘tegor::.es

(4) 21 g ditches, track edges.
- (2) - gbandoned gravel workings.
3 edges of grass 'leys'.
L ’ " tumuli
5 railmay cuttings. .
6 . ground disturbed by the military.

(B) _Areas of gorse wrere found to be chamctenstlc of heath edges
close to settlements which used to turn out su'bstant:l.a.l stock herds,

(G) ; S:Ltes "chat have been cultivated or enclosed at some t:..he. 7

(D) “ Tt was estimted that apprax:.mtely one quarter of the area of
gorse in the I\Tew Forest does not fall into the categories so far listed,"
They further suggest reasons for these four categories, based on the fact
that U, eurcpaéus'is.more exacting in terms of.‘nutrie'ntsﬂ etc, ,- than

Calluna vilmaris, Erica spp. etcs, 'A) lhas disturbance has inverted

the so:.l horlzons, thus releasm, saxe nutnents tﬂpped by podsollzatlon.- o

(B) ‘Heavy dung:;ng of these areas would increase the hutrient status,
(C) former night foldirg and ploughing of the soil would similarly

increase nutrients, and (D) no obvious explonation." (L.'ndez:l::.'n:l.nha mme)

In teﬁs of sociological position, their categories (&) - (C)
ae mbre properly part of the aliiance Ulici-Sarothamrien, Doing 1962,
ard thus not par’b of the "Heath' &cheme. (D) sites, Lowever, represent
areas when, this Ulex eurc'aaeus co:mmm‘l_:x is developed, Also, these
é.r'eas shew eﬁdence of podso’lizati‘on. The Er:.ca. tetral:.x varmnt does -
not fompart of Tubbs and Jones. (D) categozy, belng a more typ:.cal

heathland vegetation. Its interesting feature, however, is the co-
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The Seratula tmcton.a variant, with 1ts Sl_e‘g;u_b_a decum‘bens

su.b-varL_,nt (d:.fferentlal species - S, decumbens. Eierocium trlaentata) s

do Porm part of the (D) category. This is best de'veloped in the Beaul:.eu

Heath/Hatchet Pond area; G.R. 40/4001,

As the case with the Brica ciliaris cormlex (I.5.)this is sited

in a major phytogeographical bourdary, and therefore the unusual commin--
ity could be explained by this factor (de Smidt, pers.comm).

In this connection, it is interesting to note that Serratuls
tinctoria occurs in heath situations only in the laritime heaths.

(Tlgvmls d.ruce:. cgglm), and this complex. Howevér, vhere woodland

abu‘{:ts onto heath or poor grassland, S, tinctoria is found on the 'bound-

a.ry betvreen thém, This species 1s, theref’ore, chamcterlst:.cally a

'bounda.t:y species, re:.nforcmg the arguments advanced a’bcve.

I.9 Teucrium scorodania camlex.
' As with the previous,- the complex has only one: camponent comunity.

The defining species are shown in the Table Teproduced below:-

No. of relevés: : 10, No. of relevés: ' 40, -
4
Erica cinerea 7 .Ga.lluna. vulgaris . w
Agrostis temiis v Deschampsia flexuosa a4
Teucrium scorodonia v Dicranum scopariun v
Campanule rotundifolia  IIT Pleurozium schreberi v
Solidago virgaurea IIT Hypnum ericetorum Iv
Hypericum pulchrum IT1 Potentilla erecta II
Viola hirta v Galium soxatile, .- JIIX
II

Rubus fruticosus S.L.

I.9.a. Teucrium scorodonia communitye
Identifying soecies: as corplex,
Distribution; Confined to Dolerite cliffs at Craig Breiddor,

_Kgntgomez:yshire. _
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A, stolonifera, Pseudoscleropodium purum, Oxalis acetcsella, with seedlings

of Quercus spp., Sorbus aucuparia, Fagus sylvatica, (ii) Festuca ovina

variant, differential species - Fo ovima, Vaccinium myrtillus,
Ecological Notes;' l2ny species ﬁresent in this Community could bs
described as caleiphilous - although this is true, the commmity is a
campletely homogenous mixture of calci;fg_lés 5 and calcifuges. In
physiognomy, there is much similarity between this.cammnity (particularly
the Festuca ovina veriant), and the 'limestone h3ath' (I.k.c.) or 'rock®

o

heath' (1.3.b;)

"~ The Agrostis_stolonifera variant is located on the upper slopes,

Wh??‘ﬁ the tree seedling are capable of development to mect the full growth

of forest-crowning the hill,

The Festuca ovina veriant has two sub-variants (a) the Lugula
furcata, €. pityrea, C, arbuscula, C, chlorcphaes), and (b) the Geranium
ssnouineum sub=varient, (differenﬁal species - G, sansuineum, Eurhynchium .
strigtum, Scabiosa columbaris, Pilosella peleteranum, Crataegus monogyra

(sma1l bushes), and Helianthemm nummularium).

The ﬁrs‘b of these is typical of the more e;'rq:osed and zather‘y‘dﬁng_
developing heath, whilst the second illustrates the richest development of
this unusual vegetation.

- An unusual and restricted com:imﬁ:by'such as this, and the precéding,
:.s almost cerba.inly the result of their positi.on ‘invrl'vtogeOgraphic |
boundary zones. Although the major vegetation type of the area is the
Vaccinium myrtillis heath, there are commmnities of other 'Heaths' in

this area; in eddition to a -small mmber of relevEs unassignable to any
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of four *Heath' units, reproduced as Table I.%9.x., shown below,

Releve numbers:. .

Expositions
Slope:
Phanerogen % area

Cryptogam % area

TABLE T,9.X..

59 55 58 57 53 55 56 52
O 40 40 40 L L0 L0 L0

TS .S -SW S & S S§ 8W

5 35 30 25 30 30 25 35

8 9.8 8 9 90 100 90

5 25 20 15 40 30 10 5

13 12 20 12 15 12 15 18

No. of species

Erica cinerea
Calluna vulgaris .
Deschampsia flexuosa
Dicranum scoparium
Vaccinium myrtillis
Parmelia physodes
Polytrichum piliferum
Cladonia floerkeana
C. chlorophaea

C. crispate

Lecidia gquadricolor .
C. cogwifera
Pohlia nutans .
Pteridium aquilimm
Sorbus aucuparia
Cladonia furcata

C. squamosa

Polygala serpyllifolia

Sarothamus- scoparius
Digitelis purpurea
Agrostis tenuis
Galium saxatile
Erica tetralix

Gephaloz:.a 'blcuspzdata.

+ Lol 363 142 Uokr b 403 bbb
Sai 303 bek 5ok bk 2,2 1.2 34k
.3 2.2 1 .2 + 1 .2 1 '.1 1 “2 2.1 T

242 - . 101 + + )
162 143 r . 262 3+ -
+ + 142
' +e2 +
+ + 2.2 11 + +
+ 242 4+ + +
343 2.2 + 42 4 + 141
2.3 203 1 2 + o 103 + +
+ + 12 + +
1e1 + + +
241 + +
+ + +
1e2 ¢ + v
' + 1.2 L
1.2 +
<+ B 112
+ +
¥ +
r . + +
+2 2 -
+ +

Additional species; % 40 Lopho»zia bicrenata 1.2
43,0 Betula spp (seedlings) +: Cladonia gracilis 1.2}

R L0 Cladonia pityrea +; C. finbriata +; Pestuca

rubra +; 1‘214.0 Gymr:ocolea- inflata 1.2- Jasione
montana 1.2; “‘l.o Cladonia impexa +; z"640 Hypn um

ericetorum +; Mw Polytrichum juniperimm +;

. Celypogein oiilleriara +8
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Further evidence of the unusuel phytogeographical position of
this area is given 'b‘j the occurence of three 'restricted' species‘on

Craig Breidden -(Potentilla rupestris,; Lychnis visceria and Veronica

spicata). Certainly an attempt to understand the nature and function
of this vegetation must start from the standpoint of its peculiar phyto-

geographic position. ’ - .

I.10. ‘Scirpus caespitosus con_lp' lex.

Confined to the North-west of Scotleand, this is related to the.
Trichophoreto-Eridphomtm typicum and Molinieto-Callunetum associations
(McVeen and Ratcliffe, 1962), arising vhere the peat layer is less than
20 ¢n., Or where excessive drying out of peat occurs. The species com-

plement is shown. below:

No. of releves: 10° 10  No. of releves: 10 10

Community: a b~ Community: 2} b
Calluna vulgaris \' v Pléurozium schreberi IV 1III
Cladonia uncialis . IIT II Hypnum ericetorum Iv
C. arbuscula - . Iv 1II Erica cinerea = v v
Rhacomitrium lanuginosum III 1II Molinia caerulea V. IV
Scirpus -caespitosus v IV Erica tetralix Iv II
Dicraniun scoparium I II Agrostis tenuis v
Hylocomium splendens III  Polygala serpyllifolia Iv
Rhytidiedelphus loreus IIT IV Sieglingia decumbens v
Potentilla erecta vV_ ¥ : ‘. |

I.10.a. Scirpus caespitosus comnuﬁm.

Identifying species: as complex.

Distribution: N. W. Scottish Highlends.

Variants: (i) Diplophyllum albicans variant, 'dif_ft—;zential species -

D. albicans, Nerthecium ossifragum, Cladonie Eapilléria', C._chlorophaea, -

C. floerkeana, Eriophorum engustifolium, Carex panicea. (ii) Carex

binervis_varianmt, differential species- C.binervis, Sphagnum rubellum.
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Ecological Notes; The Diplophyllum albicans variant, is typical of
fhigh western' sitvations. The relev€s were described from a sea-level
site near Ullapool, Wester Ross, Peat depth is 10 - 20 cm, deep, over
Torridonian sandstone., There is some degree of erosion of the peat
surface. It seems highly probable that this vegetation is here the

climatic climax.

A pronounced_Jungus squagrosus_sub-variant (@ifferential species
Js_squarrosus, I m'ci@, ossifraw,.: Néz'aué stricta, Sphagnum tenellum,
Blechnum spicant ) is found in the Carex bimervis variant. Typ:.cal of
grazed forms of this community, it has a peat layer of 15 - 20 cm,, and
is usually rather woist. The non-grazeci form of the variant shows ma.ny
characteristics of deep peat vegetation. One particularly interesting
relevé - 7105 should be noted. From the Beinn Eighe Nature reserve,
the relevé is primarily bryophytic in mature, showing mny 'high western-
montane! species, é.,g; Pleurozia purpurea, Herberta hutchinsae, Orthothecium

rufeescens,

T.10.be Aprostis tenuis community,

Identifyinz species; A, tenuis, Sieglinaia decumbens, Polysala
serpyllifolia. -
Distribution: Outer Hebrides.

Veriants; (i) Carex puliceris variant, differential speties - C, pulicaris

C, panicea, Viola canina, ﬂypericﬁnfﬁuicﬁn@_, Blechiim __spicant, Dactylorhiza

ericetorum, Leuccb laucum, Pilosella officinarum; (ii) g'a_;eg flacca
variant, differential species - Nardus stricta, Fési:uqa vixipara » Buphrasia
micranths, Cy flacca. '

Ecological Noteé; The only commumnity to be described from the 'atlantic'

province, this has some similarities with the Carex panicea commmi ty/

Thymus drucei complex. (It .c.) The C_i_a_:;e_:g pulicaris variant is found
usually on rather steep slopes where the blanket peat becomes very thin.
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This allows several kerbscéous species to act as components of the
éommunity.

The Carex | flaceca variant is found in areas of sheep graz:mg s

accompanied by water seepage through the peat. A Carex host:.ana sub=

vediant (@ifferential species C. hostiama, Scapania grac:l.lls) has been

described for particularly damp areas,

Although this coxmmmity is mdesoread, it is foumd- a.s 'islands'
surrounded by 'blanlget peat, Near the sea, wind ef'f'ects are suff:.c:.ent ’co
meintain this type of commnity, preventing the esta.b]ishmenb of many
spécies of the Trichophoreto-Eriophoretun typicum, tho mgs% widespread

and abundant cammunity in this province,

II, Calluna vulzaris Heath,

Analagous to the Calluno;gemstlon, ‘this 'Heath! is the con-
t:.nenta-l vegetahcn type - as noted in Section I, comoa.red to the Bmca .
cinerea Ht/ea.ta, the commnities of this Heath are species poor - being
found chiefly on the sandy Tertiary deposits of the South and DBast of

Englarﬁd. Species characteristic of the Heath are; Calluna aris

Hypoim: ericetorun, Dicranum scoparium, Parmelia physodes. lbp 3 shows
the distribution of this heathland type, and Fig.3. illustrates the

hiéx:achy of-_'fqh_e complexes and communities.

I.1e . DUlex minor couplex.

‘Spreading _frozn East Dorset %o Kéni'f, this cégmplex _f‘qxﬁs the
bulk of lowland heath found on the Eocene depbsii:s‘ L:tmn as the'B‘a.gshot
Beds. The complex is synonymous with the Callunctea of Fritsch and

Parker (1913) and Summerhayes and Williams (1922)
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MAP _ V/3
Showing 10Km squares from
which communitiés of the
Callune vulgaris Heath

have been récorded during
the Heathland survey. (See

Map V/1 for the full area covered) -
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MNumber of releves. 56 17 9

»
o
Q

Cummunity.

Calluna vulgaris
Erice cinerea
7olinia ceerulea
Ulex minor

Hypnim1 ericetorumn
Cladonia impexa
Parmelia physodes
Dicramm scoparium
Erica tetralix
Descharpsia {lexuosa
Betula species (seedling)

HHI4HHEH<d<gg
He HrermrnagHaa
EHHH<E<<

h

IT.1.a. Erica tetralix commmity,
Identifying species; E. tetralix, -

Distribution; The range of the complex, most cormon in the New FPorest
area.

Variants; (i) _Teucobryum glaucum veriant, differential species -

L. glavcun, (ii) Betuls_sgp. yariant, differential species - Betuls sop.
(secdlings), Quercus spp. (seedlings), Deschampsia flcxuosa,

(iii) Pteridium aquilinum varisnt, difforential species - Py aquilimm,
Ulex europaeus, (iv)_Agrostis sctacea variant, differential species -
4. setocea,

Ecological Notes; A4 widespread cammunity, which, althoush defined by
the presence of B. tctrclix, is not a 'wet heath' (sensu Tansley, 19?9).
Peat depth is usually between 3 - 5 cm. over a substrate of sand, or

gravel fragments,

Of the four varients, the rost widespread is the Agrostis
setacea variant, which bscomes rarer in Kent, Sussex and Surrey, as its
distribution is primrily South Vestern. Fouwr sub-varianis azre distin-

guished, (a) the Pteridiuz zquilinum sub-voriant (differential spocies

P, aquilimm), (b) Ulex_eurgpaeus_sub-variant (¢ifferential species -

U, curcpacus, (¢) Zygogonium ericetorum sub-variant (differential species -

Z. ericetorun) and (d) Campylopus brovivilus sub-variant (differential
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species C. brevipilus)..

The firsf two represent arcas which hm}e been affected by
men's disturbance - Ulex siths in particular. Those from the New Forest
fall into the categories A, B & C of Tubbs an2 Jones (1964) (see also the
Ulex curopaeus community - I.8.a.) Sub-variants (c) and (&) are indic-
ati#e of much damper conditions, as also is the Leucobryum glaucun veriant.,

These vegetation units approximte to those of tho Zyro~onium ericetorum

comlar/Brica tetralix Heath (IV.1,)

~ Relatively undisturbed sites, close to woodlards, shov the

Betula spus ‘x_ra:gig_ng,-_ with both Botula and Qusrcus siy. seedlings; thus

illustrating the considerable ability of these species to regenerate in

this commmnity. Wacre planted near to heath, seedlings of Castnes sativa

can be found in this variant.

'If disturbance has broken the pbdsol (gravel pits, "Emckways, o
heath/roed junctions, etc), the Pteridium aquilinum veriant is found.
This is largely confined tocthe heaths of the upper and lcv;—re'r. greensands
in N. Sussex and Kent, |

¢

II.1.b, Deschampsia flexuosn community.

Identifying svecics; Ds flexuosa, Betula spp. (seedlings).

Distzibution; S. E. Berks., Surrey, N. U. Sussex, Ashdown Forest.
Variants; (i) Festuca rubra veriant, differentisl species - F._zvbra.
(ii) Veccinium myrtillus variant, differential species - V. myrtillus,

Qusrcus soé. (seedlings), Pteridium eguilinum,

Beolozical Notes; Depth of peat is negligable in most aveas whcre this
commmnity is found (0.5 - 2 cm). The Festuca rubra yeriant is typical
of the driest areas. At one site (Owlsmoor, Berks.) this variant had

a large mmber of Agricultural grassland species present' (eege Holcus

lanatus, Lotus ulipinosus, Trifolium d@i&{{.{;,vzgmosur_ds cristatﬁs_,) because

the land hed been cultivated until relatively recently. A further conseg-
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sequence of this anthropogenic interference was the occurence of

patches of Sarothammus scoparius in this area.

l'any heaths o‘nce- abunﬁant in the South Greater London area
are now mere vestiges of a widespread heath vegetatioﬁ. A loxge muber
of commons exist in this area, same of vhich are still primarily I.zeath.
(Wimbledon Common), but most are acid grassland areas, with perhaps
occasional ‘islands' of Calluma vulgeris vegetation., One rather well-
developed site of this nature is Testend Common, Caterham, described

: 4
and entered in the table for this commmnity as releve 24/17.

The Vagoinivm myrtillus veriant has an Agrostis_seiacen sub-

rvaria.nt (aifferential specics - 4, setacea),-localisedon Chobham .ridges -
the fur‘thest east A. setacea is found in Britain. V. Militis' itself

is found faizi'ly‘ ea;zf.ensively: in the heaths of the Bagshot Beds - rather an
anoraly in terms of its general distribution, which is-North ard Uestern
(see apsss) Eowever, whilst it occurs in open heath to the Horth and
West of Britain, in the South and East of Bngland it is found only in heath

-and at woodland edges or areas vhich have a good cover of Ptcridium
aguilinum.

IT.lece Ulex minor commi‘ty..

Identifying. species; — as complex.

Distribution; Dorset, Lwr. Greensand of Surrey and Sussex.

Variants; (i) Aprostis_sebacea vpriant, differcntial species A.u'sebtacea..

Edological_Not&s; Agein this commnity has & very thin pest layer (1.5 -
2 cma.) '_ with the exception of one relevé from Studland Heath, Dorset, which

had a depth of 7 cn. This was due to the area having been rather densly



MAP - V/4

Showing the distribution

of Vaccinium myrtillus,

(Reproduced from 'Atlas of
the British Flora' by
-kind perm::.esion of the
publishers - Thomas Nelson
& sons Ltd.) o



vvvvv ‘ g Ty 'l"""' 1r ‘v—v—'—rv
C Y
358
o 8- TH ~
[ L _ 9 [
VACCINIUM | s8888ss, 1
MYRTILLUS L. 7| i 1 3
Bilberry - 3 6328 & ‘
[ P +4 14 o
¢ All records : o ]
o ?‘ = 1443 ]
3 (J
: 44
i
«n " [ ]
. s} ™ . [
. 9 il 4 e 1 S 0
vvvvvvvv - ™~ Lam 2 « ! VT T T r
e 2 o 6
’ 4 > 4
b 4 -
—e® !io
> 4
< ® 3’ b4
® [ ®
[ ] [
: $°e 25708 Couget $
s Vg :3 H zo:
+ e ® ®
, o o o !
4 o [ ) @
™ o’ ! ot o
[ $ 3 33°°
t () “'8 0 < S ogee
s ®
' 0000 : ,_'Q
. 2.038° > ¢
: » 9 > 4 .
! 388 o 83
F [ 4
s PPN NPT PN 3 x.
[} ] ; °
0 1f
E ‘ 3 23
L a. s H " ]
! » 4 :
—1’. —_ — o:.——a ‘0
4 v T PPN . v =o A / ——
(] 4 3 [




138.

covered by Pteridium aquilinum, the lightly humified leaves of which

added considerably to thc completely humified peat.

The two variants are geographically exclusive - the Agrostis
Setacea variant is confined to Dorset, the Ulex europaeus variant to the
greensand of Sussex, The latter is produced by heavy 'bum:‘mg, trampling
or other anthropogenic influences. It is related to associations of
the Ulici-Sarothamrion (Doing, 1962, 1963). As noted by Doing, these
form the first degradation phase of woodlands, which give way to the

associations of the Calluno-Genistion as the second degredstion phase,

This variant could, therefore, be regarded as representing an
intermedinte stage of degredation - or, altermatively an initial stage
in the development of secondary woodland. An interesting feature is the
behaviour of Ericoid species in this variant, which becoms elongzated and

tstragelyt - reaching 0.75 - 1.25 m. in height.

IT.2. | Deschampsia flexvoss corplex,

Located on sands and gravels of Eocene deposits of the N, 7,
London basin, and Greensands on the West of the Weald, The component

species are noted belows:

-
N

K4
Tunber .of. releves:

Coxmunity:

Calluna vulgaris
Deschempsia flexuosa
Dicranum scoparium
Hypntm:, ericetorum

- Parmelis physodes I
Erica cincrea

Hagq |®
= 224 o =~

<
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II.2.2, Erica .cinerez commnity.

Identifyins species; B, cinerea.

Distribﬁtion; Confined chiefly to Upper and Lower Greensands, in the
Eamham—Ambe;shém ‘region, | |

V_g;ua_’ nts; (i) gtgxidé-_t@_ aquilimm v vazﬁn‘t differential spe;:ies -

P.- aquilinm, Cladonia floerkeana, (ii) Quercus spp._ varient, differential

species - seedl:.ngs of g;uercus §EE. > P:.nus sylvestns.

Ecolog:.cal Notes; Th:.s comm:.ty is typ:.\za.lly species poor, mth httle
depth of peat (1.5 ~- 2.5 cm.), and is often found as an early stage in
the development of burnt heathlsnd, accompanied by a dense cover of algae

(chiefly cyancphyta) and crustaceous lichens on the peat surfaces

One exception to the speéies-poor description is the thlia.

nutans sgb—vanant (d:l.fferential species = P, _nutans, Cladoma mc:.lls,

P.‘Elda"ﬁ: C= unc:.aln.s, Cormcular:w. aculeata) of the Pleridium aquilinum
variant , found as heath glades in B:chh Woodland, in the extreme West of

Surrey.

The Quercus spb. veiiant is rather distinct, being found at the
edge of Pinus plantations. Here, the Erica cinerea commnity is. found
as a band 2 - 2.5 m. wide, from the edge of the Pinus shade area to the
typical Ulex minor comtm:r.‘l_:_z (II 1.a.) This is a case of a limes
comrergens situatlon ( See Section IIT), It is interesting to note
tha.t this would- not be easily detected by the differential profile tech-
nique, because the chief vegetational change is caused by a difference in
the. relative abundance of the two dominant species (Erica cineres/Calluna

vulgaris) rather than major changes in species composition.

IT,2.b. Deschampsis flexuosa community.
Identifying species; - as the camplex.
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Distribution; Berks. and Bucks.

Variants; (i) Betula spp. veriant, differential species - B.spp.(seedlings),

(ii) Quercus spp. variant, differential species -.Q. spp. (seedlings),

Fqstuca n;ibra.

North end East of Newbury. Once rather extensive heathland, this area now
has dense stands of woodland (dominant species: Betuls pendula and

B. pubescens )

A Vegciniun myrtillus sub-variank (differential species - ¥, myxbillus,

Those areas not wooded are represented by this variant,

Pteridium aguilinum, Quercus spp. (seedlings)),-is found where dense.

stands of P, aquilimm are located, The same comments.concerning

V., myrtillus made under community II.1.b. also apply here,

- 4&s the Newbury Comnons are represented by the-Betula spp.-variant,
§o the Buckinghamshire heathland, such as remains, is represented by-the.

TCus -variant,.

-§Uereus spR._variants

Within this veriant, there are three recognizable sub-variants,
(i) the Polytrichum gommume sub-variant, (&ifferential specics.- Ps commure,
less- than-2 m. high) found in Acid Beech woods on the clay ard gravel tops
of -the Chiltern Ridge, (ii) the Luzuwla campestris 1§1§f1g;:c_;gn_§ (@ifferential
species - Ly compestris, Agrostis tenuis, Sicglingia dzcurbens , Geliun
sexatile) characteristic qf the grassy heaths adjacent-to woodb._r;dé on_the

wpper Eocene gravels-of S, Bucks., and (iii)-tke Potentilla erecta sub=-

- mono »: Bubus discolores, Aprostis tenuis) s characteristic of woodland

edges in Oak/Birch woocdlard in lowland Bucks,

- It is interesting to note that van Leeuwan (1966) describes

commmities of Woodland edges as "the biological culminating-point of
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the lz.mes d:.vergens e« In Section IIT.4.2. it was noted that under

c]ass:.f:l.catory techmques the 1J.mes d:l.vergens s:.'buatlon yields a
h:L_ghly fragmented set of specles groups. Applying these statements to
the latter-named ‘sub-variant, their accuracy can be established becatse

there are two Well defined further "forms" that can be distinguished.

These two forms are defined as follcws - (a) by S:.ecln.ncr:r.a uecmbens,

Pseuﬂosclero'-uodi Em “Succisa Qratens:.s and ('b) 'by Lonicern peﬂ@ ’
Ha.eracmm tr:.d.enhata. Thus the extreme vanabz.li‘ty of vegetatlon at the

per:.phery of wood.lands is sho'm.

II.3.. ~ ~Ericsa cinerea complex.

| This complex encompasses two commmities from rather éifferent
habitats, (a) sand dune vegetation from the Isle of Man and S. V. Scotland,
and (b) vegetation of metalliferous mine waste tips in the Isle of lan; -
Ny Weles and Cormmall. The one uniting feature of these two commmities
is the open, unstable nature of the substrate. The relation of this
camplex to the following, by the unstable substrate a.ni floristic compos—
1t10n are the Teasons ‘for :anludz.ng in this Heath type. In d:.str:.but:.on,
the com;plex is responsible for the Western sites of the Heath, (See Ihp 3 )
Vascular plant colomsatlon of the: substrate is d;rect and not med.lated

through a 'bryophy'te and - 11chen uut:al commnity,

IT.3.a. -Carex srenaris community.
Identifying species; C. erenaria, Polytrichum Qll:.fe"um, éO‘HI‘OStlS tenuis,

Distribution; as.above. . o e

Variants; (1). Cornicularia aculeata variant, d;fferen’cml sp_e;_ql_gs -

C. sculeata; Cladonia uncialis, C.-spp. (ii) Rosa_pimpinellifolia variant,

differentinl species - Re pimpinellifolia, Festuca ovina, Jasione montana,

Lotus Corniculatus, Luzula campestris, Aira ecox, Ononis renens.

(N B. cf' 'the Ehptero-semstehm Cé.n’.cei:osxm a:énériée y Wes‘thbff 19’4-7)



142,

species. P erects, Luzula miltiflors,. (v) Erica tetralix variant,
differential species - E, tetralix, Diplophyllum albicans,. Juncus.
Squarrosus, I_sz tay _lori, Pplm ichum commune,

Ecolog:.cal Notes; Confined to Northern sand dunes, the dri.est _most

acidic of which support. the Gorm.cula.r:.a. aculeata. variant, a.nd the
Cladonia cocc:.feza var:a.nt. The latter has as a dlfan‘bJ.al spec:.es |
P:mus sxlvestrls seedl;l.ngs, which result from natural regenerat:.on from -
Fo:estry Comm:.ss:.on pla.ntat:.ons » illustrating the ability of Pimus to

colom.se_early developing podsolic soils,

Towards the Western &dge of the Ayreland dune system (Isle of
In), the dure send becomes moré calcareous, and the attendant vegetation
iricludes a mumber of species more typically calcicolous (e.g. Rosa pimp '7" :
inel1ifolis, Ofonis repens, Comptothecium sericeun, Thymus drucei).
This is expressed as the Rosa _pinginéuifolia varient, wiich is 'fu"z?thér

P, coroncpus ,Hmochoeris radicata,_'U'sn‘eb:. sub-florida), found in the
mpre'd;oen, earliest colonised ar;aas. The-R_g_sa_a_ plants are less than 5> cm,
high, and the whole area is severely wind-'-‘tr;i.méd.' Bune slacks are |
représentéd by the l_i.‘g._cg tetralix variant. ‘The occurence of Carex ai'enafia,
typically a ‘species of d.z'y dune graésland and‘ heath, in these slacks, may
be regarded as unusual, However, Tyler and Crovford (1969), showed that

G. arenarla, ’coe;ether with a nuxber of recogm.sed. 'helcbhyte '3 is. tolera_nt

of flood:mt,, and th:.s explains thé¢: anomaly.

IT.3.be Dip_b 1oohyllum albicans commi‘l_ﬁ. .
Identifyine: ﬂéci es; - 'D._olbidans:

' Distrfoutibn; (-sée notes umier 'complex).-‘

Yerisnts; (1) Asrostis stolonifera variant, differential species -

A, stolonifera, (ii) Agrostis_temiis yariant, differential species -

A tcnuisy Calpocriem tr:.chomans.), Cladonia sq;uamosa, (iid) Usrea -sub=-

\flonda vman‘b alffemntml <;oecles T, subsflorids.’



Ecologcal Notes: Large areas of rubble left after surface mining
operatlons for heavy netals is colonlsed more or less mmed.:.ately by
this community. As Jain and Bradshaw’ (1966) have indicated, plants
tolerant of héavy metal ions are ususally confined solely to sites such as
these spoil hesps. Therefore, it could be argued that this commnity is

even more rigidly d.efined,' because species such as Agrostis i;enuis;

A. stolonifera and even Calluns vulgaris will be the 'tolerant' ecotype,

i.e. genetically distinct.

Varieties of some species are sometimes used as Trennarten, and
sub-species frequently, a good example being the definition of Gentigno-
Pimpineldetum Tx. ex Westhoff (1962), 1967, described in Tfixen .(1967)

This poses the question, . "should physiologically distinct ecotypes be used
as Trennarten, even if they are morphologlcally 1d.entlca.1 to the non-tolera.nt
forms?" This question is not simply answered, chlefly because unless
expéﬁmeﬁtation is undertaken, tolerance/non—toleian'c'e is not detectabie.i
Cert#iﬁly,' physiological changes are more valuable ecological indicatpr;
than simple morphological variation, which may be insignificant ecologQ
ically.

A special case of the latter,; which has occured in heathlands, is

Celluna vulpgaris var. incana Reichb. ( = G, yulgaris var hirsuta,.S.F.

Gray), vaich, although quite distinct, shows no particular ecological
preference, occuring rather rendomly (not specifically near to the sea,  *

as Clapham, Tutin and Varburg (1962) state).

Therefore, it seems necessary that consideration of the status
of sy@fspgecies'and varieties, or the existence of non-distinct fdms,
in coz_ls‘s_;;'ucting Phytosociological tables, is very necessary to ensure
the systgm does not become unwieldly, or cease to reflect environmen--

tal distinctions.
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The Usnez sub~florida variant of this co_;mnmity is analagous

to the Flantago Corgncpus sub-variant/Rosa_pimpinellifolia variant of

the previous cormunify.

Both Armeria moritimn and Plentapo mritim have been found
on Cornish inland sites of this cémmuﬁty. This ;raises points similar
to those discussed in Section I.ITI.a. As noted there, this my be
" merely an indication of the dispersive capacity of the plants. However,
as both the habitats of the mine tips, and typical maritime habitats of
A, moritims and P, roritims can be included as limes convergens situations,

the behaviour of these species seems betder explained in those tcrus,

The Aprostis_teruis verisnt is most xﬁde;pxead of the variants,

ard has ‘s Cladoria _chlorgphoga sub~varicat (differential species =
C. chlorophaca, Pohlia rutans), found cn the higher nore exposed soil

heaps of thc Glen Rushen mines, Isle-of-lmn.

Although thc relovés are generaliy species-poor 34/71 , kes &
larger nucber of species than average. This site was the edge of mire
tip slopins into a now dried pool, which provided several additional,

rather anomalous species, i.e. Eauisetum fluviatle, -Sphasaum sop., Erica

telfralix,

II.A,. Pestuca rubra complex,

Concentrated chiefly in East Anglia, but with extensions to
South-Test Inglond, the complcx exhibits extreme Continental affinity.
Some of the component commmitiis parallel the Inland heaths of the

Netherlands, and N. U, Germany., Details of the species complement is

shomm belows: G -
Relevd numbder: 20 6 5 Relevd mumbor: 20 6 5
Commmitys a b ¢ - a b ¢

Calluna vulgeris v v 5 Pleurozium schreberi II IV 1
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Relev€ mudber: 20

6 5 Relovd nwber: 20 6 5
Commnmitys e b ..c Commmity: a b c
Dicrsnum scoparium Iv I1IIr 5 Campanula rotundifolia II
Hypnum 1 ‘ericetorum IT 3 PRumex acetosella II
Festuca rubra II v 4 Carex arenaria L/
Parmelia physodes I 3 Agrostis tenuis I 1IVv 2

IT .2, Cérex ef’enaria com.mi{ﬂ
M° ~ Callunctum, I‘arrow, 1915, 19254
aentlg'zzmr §2ec1es, C. crcnaria.

Dis’cri'bu‘!:ion; Hori’o]l: Suffolk, Dorset.

- ame wws mme wen emm
3

Q&lmum, (11) Sa:muh..mrus Scoparius variant, differential species -
S. sconanus, Holcus lenatusy- Senecio Qacobaea, -Galitm verum, Poé'g’rdténsis,

(iii) Erica cimercs voriznt, differential species = By cinerca.

Toolozical motost Typical of send dunes - coastal in Dorset, but inland

in the Breckland region -of Norfolk and Suffolk, aithough Fervor (1915) notes
that these were short dunes of the old shore line of the Wash Bay, before

the predent Fen land infilling tock place.

A large arca of Brecklend .heath is formed by vegetation with-

Calluny vulcaris and Pteridium nquilinum in dymamic balance - this ..

subjett being muech discussed by Tatt (1950 et.seq.-) .

The Pteridium aquilinum veriant of this commmity is therefore
(d:l.fferentlal species = U. sallii) » fou.nﬂ. on thc Coas‘ta.l hea.th of the
Suffoll Sandlings and (ii) Deschaxx_;_os:.a flexuosa_sub-varient (d:l.fferent:.al
specles D. fle::uosa, Quercus _spp. (seedlings)), found at Woodland edges.

- Thetford Heath, Norfollc, is characterised by the prescence of
'stonc strlpes s Which are old Solifluxion r:udves. 'The effect of these
is to have ‘strips of grass h.eath (I‘armv, 1915) represent:.ng a ﬁzrrow of

ncher so:.l alterrating mth stmp.a of this ccmunlgy, representing the
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ridges of poor, more open soils,

'.il.‘he'-above‘va;rian‘ts chamcteﬁ.se—-the--in]andldune heath of the-
leecmam- vhich is.essentially similér to that of the Netherlands, with
the éxce'otlon that Comhorus canescens common to the Nethcrlands heath
is absent from the Brecklands, It'-ls‘, -hcweve-r, present on Ccastal dumes

. in Norfollt - its only occurence in Britain,

-Dune heath from Dorset forms the Erica cimerea variant, vhich
has two sub-variants; (a) Ammophils arenaria_sub-variant (differential
sp.ecvie.s - 4, arenaria, Polyeals vulgaris), from open heath of the fore-
dunes, and (b) Cuscuta cpithymm gub-variant (differential species -

C, .epith ;y characteristic.of the older forms of dune heath. -

Initielly, colomsa‘ln.on of’ the dunes is med:w.ted through a grass- o
hﬂhcn vegetatlon. A relevg from such vegetat:.on (Studlanﬂ. Hea'th Dor"et

G.B. &.0/037858) is given bolow:

Area= 2 sq.m, Cover = 6070

Agrostis tenuis 343 Cornicularia aculeata %2
Jasione montana 241 Calluna vulgaris
. Festuca rubra +

.l...'b. Aaro= stis temus ccnmmz.nltx
Synonymy; Grass Heath, Farrow (1915, 1925)

Identifying ggeczles, A, teruis,
Distribution; Breckland of East Anglia.

Veriants; (i) _Lotus_corniculatus varianb; differential species = -
Pseudosclercpodium Em'um, L. -corniculatus, Cerastium arvenze, idin=
‘delphus squarrosus, (ii) Sieglingic decumbens_veriant, differential

species S,.decumbens,

Ecolog:.cal Notes, Found in rather richer areas, and dlstlngushed from
the preced.:.ng community by the a.'bunda.nce of sevcra_l grasses ar.d herbaceous

species. The Lotus cormculatus var:l.ant Tas no‘ted in an area wh.ere

former heathland is now being used for a.zjable‘ crops s the rem:.nmg heath
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forming a belt, epproximately 10 m, wide, between the field edge
and the road, Arable weeds such as Poa pratensis, Lolium perennc are
Tpmmon in this heath.

Within the Si lz.g&a deéxmbens va.rla.nt twro su'b-va.rmnts are

P, erecta, Nardus stricta » Qgercus STRe (seeallngs) » Cladonia arbuscula),
and (b} the Holcus-lanatus sub-variant (differential speciés < H, lanatus,

Pseudosclemodium.nu.mm) .

‘.Ehe fomer is typlcal of woodhnd ridges and edges in West
Norfolk now the only remants of a ]arge area of heath, which extended.
between I‘Iomch and Aylsham, Cultivation and afforestation now account
for almost the whole of the former heathland, Typical Ygrass heath® is -
demonstrated by the latter: sub-variant, Where trampling pressures are

low; the vegetation can reach a height of 1 - 1.5 m.

II.I.';..cv. F_'e stuca rubra commtmj_.‘l_y.

- Identifyine species; as complex.
Distribution; Dartmoor.

Variants; (i) OCladonin_irmpexa variant, differential species -

- s e e en et e

C, impexa, C, uncialis, Cornicularia aculesta, Folytrichum rracile,

Veccinium myrtillus,

Ec':olobiicél. Notes; Found on waste tips from china clay mining operationms.
The plant cover is generally stunted, rarely iore than 5 cm. high. The
substrate is essentially similar to a coarse sand, directly colonised. .-

by grasses, Calluna bushes as well as bryophytes and lichens, -

Eest s, Anthoxanthum odaratum) dJ.stJ.ngu:.shes the more gra.ssy areas of
the yariant._

. A Luzula cangestg_ls sub-va.ngnt (differential species L. cam-

Direct colonisation of spoil waste, particularly chira clay
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debris in Cormwall,-is rather common, In the St. Austell area,
the spoil heaps ateoften hugh conicel mounds, the lower slopes of
.vhich are colonised by species such as Ulex gallii, Erica cinerea,

Calluna vulgaris, Agrostis tenuis and Potentilla erecta. These facts
are of obvious importance in detezmmng the nature of recolomsat:.on

that should be attenpted in such areas. '

IT.5. ) Pohlia nutans.cormplex.

There is only one compornent commumity, a list of definitive

species is given below:

Nwiber of releves: -7 Nunber of relevés: 7 -
Calliuna vulgaris v C. crispata W
Parmelia physodes - IV, _ C. floerkeana A

Pohlia nutans’ v C. chloroghkaea TII

‘Cladonia squamosa IoT '

It.5.8. Pohlia nutans c'ommiizz N

Ident:x.fym .:pecues, as compléx,

D:Lstnbu’c:.on, T E. Norfolke

‘Vana.nts, (1) Dnca tetrahx Varlant_,. dszezentla.l snecies - B, tetralix

Molinia caerulea, ( i)y CL.donJ.a _coceifers variant, chff'erentlal spﬂcles -
G.L_qgw__f;eg.

Ecological Notes; Confined to ‘the heaths of N, E. Norfolk, and Fakher
similar to some heaths of the Teluws, Netherlands (Stout,]esd:l.j]., 1959)

There is an extrems wet form~of .-thc_e Erica Ee.‘&r&lix_variagt,

C.. ¢OCCifef_a} .

The hceths are rather species poor. ' Peat depth varies from
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425 « 2.5 cms in the dricst areas $0.7.5 - 10 om. in the really
wet areas.

II.6.  Sieglingia decurbens corplex.

- Again, there is only one corponent comrunity. The

constancy for the identifying species is shown below:-

‘No. of relevds: 5 No. of relevés: 5
Calluna vulgaris 5 Cirsiun acaule A
Potentilla crecta 5 Lotus corniculatus 4
Carex flacca L Hielianthenfin nummilariun 3

5 Viola canina 3

Sieglingia decumbens

IT.6.20 | Sieplinsia decumbens community.

Identifying species; as complex.

Distribution; North East Glcucestershire, North Somerset,

Voriants; (i) Cempanula rotundifolia variant, differential species -

G, rotundifolia, Pohlia nutans, Galiim saxatile, Cladonin pacilenta,

Antennaria dio‘icé., Hymhitm . eriéetorum, Festuca ovina, Agrostis tenuis,

Aﬁﬁhb;m.ﬁ‘cl;;m"odoratm! Bramus erectus, (ii) Brachypodium pinnstum

variznt, differential species - B, pinmtum , Frageris vesca; Holcus lan-

atus, Amrostis montana, Poterium saneuisorba, Teucrium scorcdonia,
L ' over '

Ecological Notes; Heath developed|both Jurassic and Carboniferous

heath owes its development to a thin cover of sand over the limésbone.
(Harford sand). This formation occurs sporadically along the Cotswold
ridge, but cnly one site today remains urploughed - Cleeve Cbmmon,
Cheltenhem,

The Brachypodiwa pinnatum variant is developed from steeply

slopiﬁgﬁcaicare.ous grass‘lanvd (see also comrmnity I.4.c.), Thich is
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stbjeot to considerable leaching. Forierly rether widespread, this
vegetation is now restricted, as many of its former sites of occurence

have been rec_:la._i.lped_for agriculture, or afforested,

II.7. Ulex gallii complex,

. Another complex with only onc component community, the

species constancy table of which is shown below:-

No. of relevés:. 15 No. of relevés: 15
Erica cinerea v Cladonia chlorophoea jaed
Ulex gallii v Dicranum scoparium IIT

IoT .

Calluna vulgaris v Hyppim: ericetorum

II.7.a - Ulex gallii community.

Identifying ﬁ‘ ecies; : as complex.
Distribution; Suffoll sanilings, N. E. Isle of Man.
Vé.rié.nts;"‘ | (1) Campylopus,_ 1 ;egug—sgs_@rj._agt, differential species o

Agrostis teziuis, Parmelia Rl_mxsodes,fUléx'.europgéus.'
Ecoiégiéa‘l ﬁdtes; Ulex ga.liii is a species of predominantly western

distribution {Map.5.) and thus it is surprising to £ird it occuring in
Eé.éf ’Anéiia. However, in this region, it is found cutside the community
cnly rarely., The problem is therefore one of co:zmun.;i.{;y“ dié'bri’bution, not
merely species distribution. It is interesting that apart from this one
commnity/complex, and the Ulex_gallii sub~variant/Pteridium acuilinium
I’a.;zﬁ&nj:_ (II.he2eiox), within the Calluma wulgeris Heath, no other imit
is defined by U. gallii, The Erica cinerea Heath, however, whose
geographical area coincides with that of U, gallii, (Qf. Yaps 2 & 5),

has a-wide variety of units defined by it.

U. minor is apparently rare in East Anglia (Petch and Swen, 1968),
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Showing the distribution

of Ulex gallii.

(Reproduced from 'Atlas of the
British Flora' by kind
permissioﬁ of the publishers

Thomas Nelson & sons Ltds)
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U, _gplilii being the commonest species., This prompts the question of
why U. gellii should occur as an 'Outlier® in an area that theoretically

should be colonised by U, minor, and vhat significance this Commmity has?

A clue may perhops be derived from that fact that the commni &y
should be considered as a whole - and the occurence of it on the Isle-of-
Man rationalises the presence of U, galliji. This, then,can be regarded
as the most ‘continental' commmmity in which U. gellii is found - although
a more detaileﬂ exanination of the commmity will be necessary to determinc

the nature of the operative environmental factors in this case,

The Campylopus flexuosus variant, rather typical of recently
burat areas, kas a Cladonis unicinlis sub-variant (Qiffevential species -
€, unicislis, Polyvtrichun junimerinum, Lecidia Son.), typical of wore

severeburns, usuadly with en incomplete Phanerogem cover,

In the Isle-of-lan, this commmity is found as the Cagex

arcnario variont, on a substrate of blown dune sand, unlike the East

Anglinan sites, which have a substrate of recent deposits.

Disturbed sites are rcpresented by the Festuc: ra Verignt.

Near wocdlands, vhere seedlings can easily establish themseslves, the

Carex pilulifers sub-variant is fourd (differcntinl species - G, pilulifera,

guercus sod. (see:llings).

11T, Vaccinium myrtillus Heath,

FPound in Northern Britain and wpland Wales, this heath
‘represents the Boreal aspeet of the British heath formation; and has
streig resemblences to the Myrtillion boreale Bicher, 19435. Speeies

typical of this Heath are; V. myrtillus, Calluna vulaaris, Doschasmsia

flcxuosa, Disronun scozarium, M’T‘mm}; cricetorun, fotentilla erceta,

Pleuroziun schrecbari, Ifp 6, shows the 10 Im, sguares in vhich the
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Showing 10Km squares from
which communities of the

Vaccinium myrtillus Heath

have been recorded, during
the Heathland survey. (See
Map V/1 for the full area

covered)
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Heath is found, and Fig.:., gives thc hierachy of complexes and

commmnities,

IIT.4. Pohlia nutans commlex,

Confined to the Shropshire uplands (Stiperstoncs, Long liynd,

etc.). The component species are shown below:

No. of relevés: 33 44 No. of velevds: 33 14
Coxrmmitys a Commumnity: - a b
Vaceciniwa myrtillus \'{ v Pteridium aquilinium Iv

Pohlia nutans v v Sorbus aucuparia(seedling) II
Callima vulgaris v Vv Blechmm spicant II
Deschampsia flexuosa \' \'4 Lepidozia regdens II
Dicrenum scoparium iV III Gymmocolea inflata II
Hypoum:a ericetorum v Lophocolea bidentata II
Parmelia physodes Iv II Ermpetrum nigrum II
Potentilla erecta - I~ IT Cephaloziella starlkei I
Plourozitm schrebérd ITI I Campylopus flexuosus IT
Uelorpyrum pratense Iv Calypogcia fissa I
Calypogeia milleriena IIT II Polytrichum juninerinum I

ITT.4 oo Ielaippyrum pratense comnunity,

m Callumetum, Leach, 1931.

Identifying soecies; 1l pratense, Calypomeia mllleriana, C. fissa,
Ptéridiun aquilinum, Sorbus aveuparia (seedlings), Blechmm spicant,

 Lepidozia =cotans, Gymmocolca inflata, Lophocolea bident?ta, Trpbtrum
. niprum, Ceshalozielle starkei, Campylopus fleruosus, Folyirichum
juninerig 1u.:. '

Distribubion; as corplex.

Veriants; (i) Cloconia chlorophaea variamt, differentinl species -

C. ‘caloroshaea, Co crisaata, C, flosricana, Lecidia cuadricolor.

(i) Galium saxatile variant, differential species - G, saxotile,

Agrostis tenuis, Oxalis acetosells, Holcus mollis,
Ecological Notes; Fournd on the plateaux of the Salopian Hills, which

form o distinct buffer to the MHdland and Cheshire ploins. Ilost of the
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heath is lichen ricn, the- Cladenin_cocoifera sub=variont(differential

spacics - C.’ coccifern, C. squamosa, C. irpexa, C. rmoilentn), o the

Cladonia_chlerophaea variemt. This has two 'forms', (i) denoted by
the prosence of Vaccinium vitis~idaen is indicative of more exmposed

habitats and (ii) denoted by Polytrichum commmo and Botuls sop. (seedlings)

indicative of areas of heat that are regencrating Birch tood,

Also in this area is the Folytrichum piliferum communidy
(Tokede) , and a transition between it and tho érésezrt cemnity is the

. \ I
At the tops of steep, scarp slopes, small patches (sensu

Tatt, 1947) of the Golium sntatile Verisng are found, unusunl bocause
of tke ixresence of a number of herbvaceous speciés s IIOTC paiticmlarly

the typically wosdland Cxalis acetosella.

II?f.‘d «De Fonhlia rutons cormmuni

Identifiing Sgecies-, as complex,
Distribution; Shropshire, Radnorshire.
Voricnts; (i) Teccinium yitig-idaca varient, differcatial species -

V. vitis-ideea, Carex nisre; Bricshorum ensustifeliwn, Calipegeisn

 ofllericns, (ii) Cladonis chlorophesa variant, differential specics

C, clilorofhaca,

Ccolo~sical Notes; The Veccinium vitis-idaca vapiant represerts cmall

garshy hollcws, found in the heath; with a richly developed sedge

coaponcnt,

In general, this commnity is species poor, and the Cladenia
lcrophaca Yeriont is a mmch reduced vegetation; aralagous to tho

- s e ewt S S

ClzConia chlorer-hasa varient of the provicus commnity. . Similarly,

its Claconie coccifera sub-yerignt is specics-poor camzared %o its

counterpart in the previous Community,
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. One asnﬁct of vegetation unique to this community is

the Nardus s‘l:rxcta. sub—vamn’c (d:l.f‘ferentla.l specles N, strlcta., Juncus

osus, ! lao_om.._. ar'buscula) to the above variant, representing over-

gra.zed hill areas. Species such as N, stricta and J. squarrosus are
typical domirants of nutrient-poor hill grassland, and this this sub-
variant irdicates en intermsdiate vegetation ¢type between Heather 1oor

end Hill grasshnd,

111, 2. Calluna vulgaris Commlex..

Found on the Pemmine Hills, across N, England from West York

and Durham to Westmorlard, The defining species are noted below:

No. ,of relevds: 28 10 No. of relevds: 28 10
Communi by a b Comrmmnity: : o a b
Calluna vulgaris v v Agrostis tenuis I1I III
Descharpsia flexuosa IIT IIT Sieglingia decumbens I I
Hyprum. ericctorun v \'4 Lophocolea bidentata IT I
Nardus stricta I v Potentilla erecta II I
Rhytidiadelphus squarrosus I I Plagiothecium undulatum ITT
Parmelia physodes II I Erica tetralix II v
Dicranum scoparium - IIT 1II Erica cincrea v
Pleymrozium schreberi Iv I

ITI 1Iv

Galium saxatile

YIT.2.2, Callung vulgeris community,
Synonymys - Callunetum of Lewis (1903) end Adamson (1918).

Idéhtigmf g_spscies; - as camplex.
Distribution; M. T, Yori, Durham, Northumberlond, estmorland.

Verignis; (1) Erica tefralix variont, differential species - E, tetreliz,

Festuca ov:.na, varlant, differential species - F. ovina, Hmpterum ni

Loohoz:.a floar‘:l:. s DEiiidium cilisre, . Hylocomiua sglenc’.en..,, Cladonia
arbuscula ). Camoamﬂa rotundifolia, Rhytidiadelnhus lo*eus reus, Cetraria

:leand_lca., Po'lygala vulga.r:.s, Thyms druce:., Carex capillaris, (iv)
Luzula_rultiflore variant, differential species - L. n:ultiﬂqra..
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Ecological Notcs; This commumity represents the most typicel Pennine

heather moor,-and there aré a number of distinet variants., Damper areas

sub-variant (differential species - C,_ binergis, Juncus erticulatus), fourd
as a rather degraded hcather moor in South Northurmberland., Thé vegetation
seems fairly frequently burnt - and is similar to the degraded vegetation

depitted in Table I.2.x. (q.v.)

The species rich Festuca.gving variant is found in Teesdale

(Co. Durham). This area is particularly interesting bocause of the
Juxtaposition of metamorphosed, granular, limestone (vhich supports
Calcareous grassland), ard varying humic soils. The result is this
umsual *species-rich heathcr moor! (Bellanw'et'. al., 1969), vhich
supports é nucber of calcicoles, as well as a lérge muber of bryophytes..
Although the defining species of the varient are the commonmest species of
this vegeta'b:i:on, there are many more species»fourd‘sporadica.lly through |

it, and thus not included in the releve/s'.

Crags of the lower carboniferous Fell sandstone in Northumberland

the Leucobryim glaucum subsvariont (differential species - L. glaucum

Festuca rubra, Anthoxantium odoratum), found where the rock outcrops in

the Coguet valley and (b) the Pieridium squilinum sub-variant (@ifferential

species P, aqxﬁlinm,—-cm 1ooi1s flexuosus, Betula spp. (seedlings)),

found on the West Scerp of the outerop, west. of Almwick. This.latter

area is under pressure from both man and sheep-grazing, and seems likely -
$0. become transformed into an area dominated by Ps aquilinum.

III.-z;I_:. Erica ginerea.cgzmnunzf;ﬂ_ . .

Identifying gediés; E, c:'_.-':}e'rez_a, 4 tetrnlix.

Distribution; Durhem, Nortmmberland, Westmorland,

V'ari:a.rits;: (1) Brpterun nigrum yeriant, aiteirontial s'peci;e's. -

E. rigrum, Festuca rubra, Yiola caninma,
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Ecolopical Notes; OConfined to West or Sotth facing slopes of the -
millstone grit formation of the Pennines.- The Empetrum nigrum variant
was found.on the slopes of a disused railway cutting, with a :at;he_r in-
camplete phanerogam cover. The vegetation lhc_aigyt, wa.s qnly 5 cm., com-

pared to 25 - 35 cm, for corresponding adjacent moorland.

IIT.3,  Deschempsia flexuosa complex.

Rather wide ranging, this complex is found in upland N. Wales,
Sou’chern Penn:mes, North York. Loors, Southern Scotland and Gumberland.

The spec:.es constancy table is shown 'below:-

Number of releves. ' 20 25 32
Goxmum’cy. : ' oo :

o
o

o
o\

Vaceinium myrtillus
Calluna vulgaris
Deschempsia flexuosa
Hypnum: ericetorum
Nardus stricta .
Parmelia physodes:
Dicramm scoparium
Pleurozium schreberi
Potentilla erecta
Rhytidiadelphus loreus
Cladonia arbuscula.
Hylocomium splendens
Sieglingia decuxbéns.
Agrostis temuis!
Galium sexatile .
Empterum nigrum
Pteridium aquilimm
Pohlm nutans _

HH <<

Q HQEHBQ§42524444

H:<H Hon HBEﬁ2<2;<
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HH

<A dH

IL3.. _ggggidiadélphus loreus commmity,

derrb:n.&l% gec:.es, R, lo*eus, Cladonm. arbuscula, H:[locom:.ma splendens,

Sn.ogl:._{_z{i:va der'-umbens, Aggostls tenuis, Gala.um saxa’c:.lc.
Da.stn'butlon HE Sou'them. uplands of Scotland.

Variants;- (i) -Corex binexvis_variant, differential specics C. binervis, |

(44) ‘Blecimin | splopnt yarigng, differential species B._spicant. |
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C. rotundifolia, Cladonis pyxidatas

' Ecological Notes; The 'heather moor' of the Southern wplands is
quite species rich and rather varied. The Caxex p_:i.;x_e_ryi:;_va_riaét is

found in rather wet areas, and has two sub-variants (a) the Polytrichum

Within the Blgchiim: spicant varisnt, there is a Lugula

Sylvatica sub-variant (&ifferenticl species - L. sylvetica, Plagiothecium
undulatum, Lophocoles bidentate, Clodonia uncizlis). This is closely
allied to the 'Luzula sulvatica grassland nodum' of L'cVean ard Ratcliffe,

1962‘.,_and is rather a plentiful wvegetation ini the Sellrirly/Dunfries area.

The Sempanula rotundifolin varient is indicative of rather
ﬁ:_oze nutrient rich areas, and has two sub-variants vhich reflect this,

(a) tke m_@gc‘i_ Sub-variant (aifferonticl species - T._drucei,

Viola riviniana; Teverium scorodonia, Srica cinersa, ‘Succisa pratensis),
found on steep, rockly slopes of the Btterick hills and (b) the Peltimera

conina_sub=voriant (differential species P._canina).

IT.3.b. -Tmpterum rigrum community.
Identigw_figr;- soeciecs; E. nigrum,.

Distribution; N. Yori moors and Durham to Cumberland,

Variants; (i) Bhytidiodelnhus loreus variant, differential species -

R, loreus, Ptilidiua ciliare, Cladonia arbuscula, Festuca ovina,

Galiup sexatile, (ii) Juniperus communis varisnt, differential species —

Ja coﬁmmis,‘Pteridium acuilizimn, (1:.1) - Erica gige_i;e_a‘ variamt, differential

species E. cinerea, (iv) gjgmgcglga_igflaga_v&riagt .y differential species -

G, inflsta, Cladonia uncialis, C. prEidats, (v) Juncussuarrosus variant,

differential spegies - J. squarrosus, Cladonia chlorophaea.
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Ecological Notes; The first named varient typifies rather rich areas

of Penriine m‘bc}rlami, with a number-of herbacecus species and bryophytes,

1

A number of areas in the Northern Penn:n.nes s:mport the Eunl;gerus
gommmls vamnt vith varying degrees of °pec1es richness in tems of .
cryptogams. Similar vegetat:.on types are found on the vast "Luneberger

He:.de" in Northern Germany.

specles - S, decum'bens, Gallum sa.xatlle, P Lﬂnchum ,]L.nmennum) in
richer, grazed areas and (b) the Pohlia nutans sub-varnant (dlfferen‘blal

spec:l.es - P rmtans Cladom.a. coccifera, C, floerxeana, Juncus smzarrosus

Agrostis tenms), found in flat, damp llchen-mch areas,

The whole commmnity is su'b;ect to fa.1r1y hea.vy graz:.ng

pressure, ami also burniig rather ﬁ'equently.

IIT.5.c. Deschampsia flemiosa community.

Icentifying species; as complex + Aprostis tenuis; Golium sexatile,

Distribution; Brecon and Pembroke to Cumberlend end Northumberland.

Varle.nts; (1) Carex nilulifera - vanant differential S'occ:.es}. -

C. Elluhfera R Anthomthmn odorattm, Carex bineryis, I_{zlocmum splendens.
(ii) Pi:erldlum aqg;]a.num va.r:.ant differential spec:.es - P, souilinum,
(111) Hohm.a. caemlea var:.ant differential spec:Les - M, co.crulea, B}

(1v) Cladoma.. arbuscula vamnt dlfferentlal species - G, er'bu.;cula,
Rhﬁldﬂ.ac‘lelp’ws loreu., > (v) Vacclmurn v:L‘t:Ls-:Lda.ea var:.gnt d.:.fferentlall

qucJ.es V‘ v1tls-1daea, Ponl:.a nuta.ns, Pterla::.um aﬂ;hnum. (v:L) Erica

cinerea var:l.ant dlfferentml sm,c:.esl E c:Lnerea.

Dcoroacal No‘tes, The most widespread and varied -community withinthe
Vaccinium myrtillus Heath., In South Wales, scme of the roadsides

have been quarried, or the road is cut through areas of slate. The
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(differential species - D, albicans, Bztula spp. (seeri'l.in,gs-, Pestuca

zubra) of the Pteridium aquilinua weriant, which is ccmperable to the
1 - - .

Di’)l@hyilum albicens community (IIT.3.b.)

- Ixposed- arcas, which are lightly grazed, have the Carez.
Rilulifera varient, wailst those with virtually no grazing, and a peat
depth of 10 - 15 cm., support the lolinia caerulea vaviont. This latter
variant, in‘ the Brecon Beacons area of South iYaleS'- is uspéll;;r a[idi‘t;.ona.lly

differentiated by the presence of Ulex ga21lii,

Bpland areas of mid-west Wales have the Qi&dgng’_a_a_z;’ogsg_u.]_.a
variant, Two sub-veriants have been noted (a) the Carex binervis sub-

varient (differential species - C, bincrvis, Lophozia floezicii, Polrtrichum

formsum), £6und in an arca of planted conifers and (b) the Diplophyllum elbiczic

Sub=varisnt, found in extremely exposed montane sitvatioms.

Both the Vegcinium witis-idaca and Erica einerea variants are
found on the North York moors, in dry, exposed situations. The latter
variant, hovever, is restricted to sites with less than 1.5 cm. depth

of pezt, whereas the former varies rather more in peat depth, but has

never less then 5 cm. depth.

Somc of the extremely steep slopes in the Cumbrian mountains

support .this community, but in a form with the dominant plant being

Cryotozramma crispa. This has been recorded once as relcve 11/70.‘_

IT.5.d. _Pteridiwm aguiliniun coprunity.

S;mérm; Callunetun vulgaris, Jeffereys, 1916.

Identif"{ix_yﬁ;' s*:eciesz;‘ P, aguiliniﬁ:n, Pohlia mirtans.

Distribution; Lowland, Co. Durham.

Variants - None,

Ecalorical Notes; A rather degraded form of the complex, found on

the millstone grit outcrops of lowlandy Co. Durham. This vas formerly
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& much more extensive commmity, as .j'effereys (19165 notes, He also
indicated that most of thé commumity wms becoming transformid to his
*Pteridetum’. On some of the siopes s Vacéiniun M-' illus forns large,
almest mono-cultural patches - Je‘ffe‘i'ayslﬁs.de this a separate assoc-
iation, the Vaccine’tm Eﬂ rtilli, He did note, however, thet "(it) is a
mere aspect of the_Ca.llungtum." There is no floristic.distinction
betreen these assoéiations he described, and both are assimilated mth:.n

this one community,

III;l}.. Drica cinsren complex.

Chiefly from North Wales and Cumberland. The species -

constancy table is given below: ' o IR

Number of relevés: 9 12
Carrmmi by a b
Calluna vulgeris v v
Vacciniun myrtillus B v
Erica cinerca v \'s
Hypnim.. ericetorum v . v
Dicrznum scoparium v Iv
Pleurozium schreberi IV I
Potentilla erscta v ITI
- Deschempsia flexuosa v v
Parmelia physodes II v
‘ v

Hardus . stricta

ITT.hea. Narzdus stricta community,

Synonymy: Callunetum, * Price~Evans, 1932.

Tlentifyi : i N, stricta.

Dis‘tﬁhu’ciqri;-. ¥, Telcs.
Varionts. (i) Cerex bimervis variont, differential species - C. binervis,

Bhacomitriun Jemuminosum, (ii) IZrica tetralix variont, differential

species - B. %etralix, Flamiotheciwn undulatum, (iii) Sieplingia decurbons

veriont, ¢ifferentinl species - S. decurkens, Agrostis tenuis, Claconia

arbuscula.

Ecoloaical Motes; The chief 'heather goort. community of the llorth Telsh
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wountains. Some of the rociky orags swport the Carex bimervis_variant,

vhich is rich in bryophytes and herbaccous species. Damp, boggy areas
are colonised by the Zrica tetrplix variant, vhich gives way in extreme

-—em e ae mm em oo

conditions to Erica tetrelix bog (Price-Ivans, 1932).

Vegetation of scme mountain slopes in the Saswdon ared R

ard the monaged heather moor of the Iiyndd Hireethog (Derbigh) is chermc-

IT.4.be IErica cincres coamunity.

Identifying species; as cot_rple::.
Distribution; Shropshire, Cuzberland.

Varionis; (i) Pohlia nutans variant, differential species P, mutens,

Clodonia fimbriata, (i1) Ulex_curgpacus variant, differential species =

B._curopneus, (iii) Ptoridium aquilinium varisnt, @ifferentinl specics -

A. temnis, Folysals vulgaris.
Ecblogica.l. llotes; This community is chiefly confined to Cuxberland

- although tongues are found in Shropshire arnd Co. Durham,

- The go;;h¢ nutans varignt is fournd on exposed northerly
£lopes in Cumberland, not includirng the Cuzbrian mountain area. Both
tko Ulgn_curosacts varient and the Bleridima aouilintm veriant represent
pliases of . Anthrepogenic degradation of the heathland, They are estob-
lished in rather differeat ways - U -eurogaeus prefering o colonisec
heath with o Eroken podsol, Ps aguilinium being able %o corpste with
Collunn vulgeris in open heathland (sce Wadt, 1940, et.seqs)

Forestry Comnission plantation, and represents a .remnant of a formerly
very extensive hcather moor. Because of the small agount of heath left,
herbaccous species are able to take part more freely in the community

structure,
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ITI.5. Cazer bigelowii Cormlcx,

Conpnsmg two commumities, this complex lms been constructed
from vegeﬁa‘tion units described by McVean and Ratcliffe, 1962; As they
have given envirormmental detail in their publicatica, this is not
rcpeated here,

Synonyry; (2) Calluna wvulgaris commmity. -

a) Chameepericlymenum svecicum sub-voriant = Vacclneto-Callunctum

hepaticosum (13a), (b) Bleurozia purpures_sub=variant = Vaccineto-
Callunetum suecicosum (13b),

(i1} Ochrglgcgjg frigicda yeriant = Cladineto-Callumctum,

a) Juaiperus ém;a_sgb;vgx_riag& = Arctoeto-Callunetum + Loiseleurin
Frmetzum provisicral rodum + Rhacomitreto~Callimetim + Vestern Callins -
_Arctostaphylos coxmunities. - A

(iii) Blechmun spicent veriont = Vaccinetun chionophilum + Cladineto-

Vaccinsttm sylvaticum (20a),

(v) _Cercx bigelowii commmity.
typical = Vaccineto-Frpierum 3 Empterun-hypnaceous moss commumities +
Hepatic-rich Vaccincto-Empetretim + Vacciniuvm -~ Nordus comrmmities,

(1) Oclrolechia frigida variant = Cladincto-Vaccinetum typicem +

Cladinsto-Vaccincium erpetrosun,

(i) Alchemilla dpira variant = Festuceto~Vaccinetum.,
(i11) Anastrepte_orcadonsis variant = Rhacomitreto - Empéiretim.

A ccnstancy table for the species co@lement of the commmnitics

is shown on the followifg pages
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C ""ty:":” 'b. .

- Commmnity: a b
; — :

Carex bigelowii IV V7V Q. gracilis ITI i
Iih@etm hermaph~ - Ptilidium ciliare - o 1V
. rzditm V V  Vacciniua vitis-idoea IIT IV
Vecciniwmn nyrtillus IV- V Rhytidisdelphus. loreus . IIT III
Deschampsia flexvosa IV IV Potentilla erecta ' II I
Dicranum scopariwm III III Callunn vulgaris v
Hylocomium splendensIII III Cledonia bellidiflora II
Hypifum. ericctorum III IXI - O, rangiferina v
Pleurozium schreberi IV IV C, pyxidate oI
Rhacomitrium - -Cetraria islandica I
" laruginosun v v Cornicularia aculeata \'d
Cladonia uncialis IV IV
G. arbusctﬂ.a v A4
Iv. Enica tetralix heaths,

Unlzl:e the pn.v:l.ox..s three Heath categomes, wh:Lch are.
cnaractem.»tlc C dry lowlcrd end upland heath, this is eqbatedl w:.tn thc
'wet heath! of Tansley (1939) and the allience Ericion tetralicis,
Schm.c&, ’1933. » 7 shows the distribution of this Heath type, a.nd
Fig.S. illus‘bra{:e;-s the hierachy of complezes ard commmities.

”
IVa1. aysozanium ericetortm cor:mlex.
This represenus the main wet hoath vegetatlcn of Sout.hem
Bmta.m from Dorset and Berkshire to Ken‘t._ In many 2ys it ccls as a
transition between the dry hcath and valley bog (Tansley, 1939), .and

as noted in Sec_:tioh IiI, is usually of thc limes divergens type.

Thue specics corstancy table is shomm twlowrs.

TMuber of relevés: 26 8 IMNubcr of relevés: 26 8
Commmnity: a2 b Comamity: a b
Zygogonivn ericetorum v 1Iv Callina yulgaris v . v
Erica tetralix v Iv Sphagnum compactum v
MYolinia ceerulesa v Iv I

Scirpus caespitosus

IVeleae Sphzonunm corpactum commmity.
Téentifying ecies:; S. comactwy, Scirpus caespitosus,
P———— = J ——’

Distribution; as complex,



MAP V/7

Showing the 10Em squares
from which communities of
the BErica tetralix Heath

have been recorded, during

the Heathland survey.(See
Map V/1 for the full area

covered.)
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Variants; (i) Rhynchospora_slba variant, differential species -
R._alba, (ii) Cladonia impexa xagig_ﬁ.g, differential species - G, impexa,
(44i) Campylopus_brevipilus yariant, differential spccies - C.brevipilus,
Po;bentiléla erecta, Agrostis setacea, (iv) Gymocolea inflate variont,

differential specics - G. inflata.

impexa_varient span the ecological variation within this comumity that

relates to the 'wetncss' of the peat. Besides having recognisable sub-

variants, there are a number of ‘forms' or 'phases' of these variants,

The Rhynchospora_alba variant has a Drosera rotundifolin sub=

veriant (differential species - Ds rotundifolia, Eriophorum angustifolium).

representing states nearest to the 'valley b'og'. Within this is an
extreme wet phase, differentiated by Sphagnum cuspidatum, Fa—~thecium

ossifragum and a drier phase, with Cladonie arbuscula, Cornicularia

aculesta,.

The Cladonin impexs vaeriant has two sub-variants, (a) the

.

Pormelia physodes, Hyppug: ericetorum, Campylopus atrovirens), from the

(differential species - Dicranum scoparium, G, floerkeena, C, pyxidats,

C. furcata, Cdontoschisma ’clenudatuxh}, from the drier.

Some -vegetation described is intermedizte between these tmo

veriants, with specics such as Bhynchospora elba, Cladonis impexa,

Cornicularie aculea‘?ta,‘ Carex Eanjb‘eé,i'?sph'agnum, quingquefarium, Leucobryum

glavcun, Parmelis physodes, Campylopus strovirens, Gymnocolea inflata.
The fragmentation and intergradatidn, of %he vegetation mnits thus
confirms the existence , in the abstract form, of a lixes divergens

situation, paralleling the 'concrete! situvations of wet heath and bog,
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diséusséed in Section IIT, Fig.6. shows an expanded schems of the

vegetation units discussed above,

 Tgo other variants have bsen described from this comnmity,
one ’ the Ca@xlg_pus brev:.;gllus van.a.nt represents the aspect of the |
on G-:ceensa.nds of ‘Surrey and Sussex, and on Ashdown Fores’c. Two sub~
variants are represented, (a) the Camozlgpus 'brevrn.lus su'b-var:\.:..nt and
() the Juncus sg:arrosus suib-vamnt. Wetter forms of the la.tter are

are dlfferentlated by the presence of Carex mg

IV.1.be  Zygoganium eficetorum comrmnity,.
Identifyiny species; as complex. |
Distri‘buti'on; N. sussg:x, Surrey.

Varmnts; (i) Er:Lca cinerea va.rlant da.f'ferentt.al species - E,~ cinérea,

(111) go_.ygrg._clgm_n Jupiperimm variant, differential species - P, junirerinuz,
Ecological Notes; An extremely species poor commmity, representing

sub-va.r:.ant (dlﬁ‘erentlal species - J—l swosug, Cladom.a ":x.mb‘mta,
C, 'ﬂoerkeana), found on exposed South facing ridges. This.sub-variant
also has many rcgenerating seedlings of Pipus sglvestris .«
IV.2,  llolinis Caerulea complex,

Geograpiically, this is of very wide extent, from Cormwall,
the Welsh liarshes to Southern Yorkshire. Details,of the component

speciés are shown on the following page. -
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Number of relevés: 6 10 10 7
Cormmumitys '

®
o
o

o8

Celluna vulgaris

Iolinia caerulea

Erica tetralix

Dicranum scoparium

Parmelia physodes

Pleurozium schreberi

Aulaucormium palustre

Sphagnum tenellum

Cladonis impexa
(Scimus caespitosus

Zygogonium ericetorum

Juncus squarrosus

Eriophorun angustifolium

Hypmim : .ericetorum II1

Deschampsia flexuosa

Pohlin nutens

Scirpus caespitosus

Carex nigra

Cephalozia bicuspidata

Potentilla erscta

2282a<<<<
<4<
daa

H

4H

QEQ<<H<<

<<

IV.2.2. Dicranum scogarium commmunity.

Identiﬂﬁ' g Species: D, scoparium, Parmelia physodes, Pleurozium
schreberi, Aulaucomnium palustre, Sphagnum tenellum, Cladonia impoxa,
Distribution;, Shropshire, Radnorshire.

Variants: (1) Nardus stricta variant - differential species - N,stricta,

Clagonia arbuscula, Juncus squarrosus, Carex peanicea, Potentilla erecta,

Tlex gellii, Sphagnum compactus, Rhacomitrium lemuginosvm, Cladonis uncialis,
(i) inoghgzgn_agggsiif_ol.igm_vazéégt, differential speciés - E._angus-
tifolium, Calypogeia trichomanes, Hyp:num ericetorum. | |
.Ecoiofgi;c_;a; Notes; This commmity wes not found outside the Welsh marches.

of the vegetation types of the bianket bog type(Tansley, 1939),
IT.2.b, Seirpus caespitosus community, N _
Iaen‘cix:m' species; S. coespitosus, Zygos onium, ericetorum.

Distrivution; East Yorkshire, Devon.
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Variants; (i) ‘Carex nigra variang, differential species - C. nigra,

Salix revens, Gymocolea inflata, Cladonin chlorophaea, Pohlis mitans,

(ii) Cledonia_impexa variant, differentinl species — C, irpexa,

Hypniim: cricetorum, Calydoseia mfilleriana,

Ecolomical Notes; Besides an unusual geographic disparity, tho

commmity forms. a link between the I'.Iolinia caervlea cormléx and the

Zyzogonium ericetorum complex.

-The gégég nigra variant occurs on flat commons (c. 30 m 0.D.)
in East Yorks. There.are two sub-variamts; (a) the Juncus_sguarrosus sub-
veriang (aifferential species - J._squarrosus), found in the wetter arcas,
and (b) the Hypnum: ericgtorum sub=variant (differential species - H,
ericetofxﬁ,_Bgtula,son. (szedlings)), from the drier areas, An unusual
feature of' the latter sub-variant is the cccurcence of Fhrogmites australis

in somc areas, even those thot are quite dry.,

The Cladonia_impera variant is found at about 240 - 250 m 0.D.,
on the Haldon hills, South Deven, ' This is the wet heath that accapanies
the {grostis setaces commmity (T.2.4:), which is the .comronost wogctation

of the Haldon hills.

IV.2.c. Deschampsia flexuosa community.

Identifying specics; D.. flexvosa, -'Jmcusvvsdgz-amSu_g,D];Jgiq:Lhow :
anlggstifolium:,- Hthim‘, -cﬁcetonm,«_l?ok%l:vi‘.a. mtans, Sc:.r')us ;_:’aw.em‘i:tosu‘s,_ )
Carex nigra; Cephalozia bicuspidate. -
Distribution; Stafford;' Darby.

Vazionts; (i) Eriophorum vaginatum. Variant, differential species -

E, waginetun, Dicrenum scoparium, |
EcologicaiNotes;_v Found on the_ Southern Permines and Staffordshire
"Forests! - and *Chases'. The Q@@hg@_vggingtgm_vgr;@f 1€pz‘esents

rather degraded. blontet peat vegetation, with the Yrceinium ryrtillus

sb-yariant (differential species - Y. myrtillus, Emetrum nigrum).
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representing the driest forms of such vegetation, Peat depthz in -

general is betwsen 15 ond 20 cm, .

IV.2.4. Ulex ga_l 1ii coﬁdnitx_.

‘Icﬂl.eh"aim' ing 'sééciést; U, ’g-allii, Potgntilia em‘cta..‘

Dis{:ri'butioh; ., Cormmall. -

Sieplingin documbens, Fostuca ovina, (ii) Schogmus_ninricers variant -
differential species - S, _nisricons,

Beologicel Notes; The most oceanic of the ‘'wet heath' vegetation, this -
comrunity has %o distinct variants. Lands End, the most westerly point:
in Britain, supports the Holcus_lanatus variont, in which two distinct

erential species -~ H, vul»aris, Arrostis canina, Ulex eurmaéus)i,_ and

Cladonin flocrkeana, Zyzozoniun e:m'.eetorum) .

The former, found on lcvel moorland exposed to the west, is

strongly annlagous to the Hidrocotyle wulnafis commumity (T.4 od.), with

exception that this sub-variant is not found on slopes, neither does it
have water secpage through it, although the peat is unusually moist in

this vegetation,

. The second sub-variant, occurs on slightly sloping, southerly,
oxposed meorland, end is a much drier community. It is, in fact; rather
wet in winter, but during the dry sumrers, Syscsonium cricctorum and

other algae dry to form a papery mat. .

areas mth a p_eat depth of 15 - 20 cm. Same areas arc 'streamside’
corrumities, from & drier moorland, and these form the Succisa pratensis

sub=variant (differential species - S. pratensis, Carex manicea,
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Pedicularis sylvatica, Dactylorhiza ericctorur, Narthceiunm ossifragum,

S*:hggmm.gu_:;gguefarim). The variant is sametimes found with a peat

depth of only 6 - 8 cm. - but in these cases the substrate is clay, and

not sand or gravel,
V3. - Conelusions.

The vegetation units described above show the great‘vaﬁatibn' ’
p‘r‘esént m the British Heath Fo:ﬁafion. ‘This variatién' can, ho-i:r‘ew;ei-,
be cncomassed within the existing framework of the Z-1 school, i.e.
the i:bfee elliances Ulicion, IWillion a_nd Gélhmpucénistion .of “the '4
Closs Nardo-Calluncte, and %he alliance Dricibn tetralicis of the cléss-;

Cxyecocco-sphagnetea,

At the time of writing, the synsystematics of N. 1. -Exjm:pean
Heath is under comsideration by de Smidt (Pers.Corm.) » and soms revision
of existing structure is likely, as vegetation not previously described
in Buropean literature, including some of the relcvés from this survey

ore teing considered, alonz with existing literature.

One inportant point that emerges is that the Z-II phytoscciological
systen can be tailored to local needs and situations, within a rigid
imbernationnl fromsvork. Vegetotion leys, for eemple, can be produced
regionally or natiorally, without the difficulties from overlapping
differential species, that would arise in an intémalthml 'key'. Such
Izeus would be of valuc and use in the spplication of i)hytosécioio@r,
‘pdi*éicularly in developing countries, vheére identification of vegetation
_’més for agriculture, afforestation, conservation, etc., is of prime

importance.

' Thus, in conclusion, the application of the Z-II system, is
seen to provide a useful classification that can be linked with that

of Continental Buropcan heathlands, and, in-a more general TRy, that
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of. other continents. In addition, it-is seeh to-be a flexible

systen, capable. of tailoring %o a variety of situations.,



SECTICN VI,

Eisterical Phvtosocioloay.
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VI.1e Introduction.

I'nny vegetation studics are made solely on the basis of
the present state of tho vegetation without reference to its origina
and former extent. Interpretation of vegetation should also involve
some reference to its recent historical background; more esvecially
vhere such interpretations are made for the purposes of conssrvation,

lond use, ete.

Palynological studies have given a general picture of
vegetation cover before, during, and after the last Ice Age, but the
nearer in time one approaches to the Twentieth Century, the amwount of
useful and extractable data declines sﬁaxply.‘ any other sources of
information do exist, but are little utilised, e.g. place names, local

histories, Archives, Parish registers and old Botanical recordsi

, Historical docuxontation generally, and the use of rclict
vegotation, is discussed below, and onc area - South Gloucestershire -
has been subjected to detailed study using a number of differing tech-

niques,

VI,2. Use of Documsnts.

The first useful documentary cvidence of a general mature on
vegetation and the countryside is provided by Leland, who travelled
about England for six years during the peried 1535 - 1543 (appraximtely),
He made voluminous notes vhich were not properly assembled vntil the

Eightcenth Century.

The greator abundance of heath and heather moor in the Durham ~
Newcastle region, now either agricultural or mining country, is given
by hin as follows: (text by Smith, 1906). "From Duresme over Framgate

Bridge to Chester in the Streate partly by a little corn ground, but
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mest by 'ountaineose Pasture and Some Mores and Fyrres....Thense
to Gateshed vid miles by liountaineose Ground with pasture, Heth,

Ilore and Fyrres."”

Then came a lull, until the Eighteenth and Nineteenth Centuries,
vhen many of 'Wastelands' were enclosed, A full review of the liter-
ature of this period is found in Darby (1936) pp.466-492. Datails of
the enclosures can be fourd in the various enclosure acts of Parliament,

which provide a detailed local coverage,.

VI.3. . Relict Vecetotion,.

Tho most useful availsble form of relict vegetation in Britain,
is the hedgerow. In Southern and !Iidland England, particularly,the

hedgerows have been in existcnce for several centuries,

Hoskins (1967), has shomn that hedge banks can be 'aged' by
the muber of _shrl:b speciecs represented. in addition to this, the 7
hedge banlk often provides a hafen for spcecies previously. irportant
in the notural vegetation. Here, t;he older the hedgebank, the less
lﬁew ill the spcecies composition reflect the previous vegetation,
Two lists below illustrate this. The first, from Little Newcastle,
Fembrokeshire, is from an area that still has some moorland in the
vicinmity, although the hedgebanks separete sheep pastureland, Non-
heathland shrubs are virtually absent - the dominant shrub being Ulex

SUrorasus; (W.B, figwes are those of the Braun-Blanquet scale, 1928).

O —————

U, curopaeus 3e3% Dryopteris dilatata +
Erica cinerea 2.3% Lotus uliginosus 1.2
Blechnum . spicant - 12 Holcus lanatus 2,2
Dactylis glomerata 3e3 Festuca rubra + @
Dryopteris felix-mas + Ulex gallRfi 1.2 %
Rubus discolores 1e2 Calluna vulgaris 1.2
Plantago lanceolata .4+ . Teucrium scorodonia + *
Agrostis tenuis - " 242 * Rumex cxispus S

+

Potentilla erecta + .% Centaurea nigra
Hieracium tridentata “1e2 ¢ - '
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Area of Plot, 6 sqem., * = species typically founi in surrounding

heath X}egetation.

The seccnd is taken from Umberleigh, N. Devon, Here there
are mesophytic shrubs dominating the hedge bank, and no trace of ericoids,
The vhole surrounding area is cultivated, and has been for a considembie
tizc,. Even s0, thore are a mumber of species that are referable to };eath-
lard vegetation of the area (indicated by ®). | |
Shrubs; Quercus spp. 319, Coryius avellara 141, Rubus glandulosi 2,1 ¢,

Ilex aquifolium 1.1 ®, Feaxinus excelsior +

Bani,

Agrostis tenuis 1.2 ¥ Geranium robertianum: 1.1
Angelica sylvestris 1e2 Hedera helix 2 3 -
Anthriscus sylvestris + Hieracium uxbellatinm 101 @
Arrhenatherdum elatius 2,3 Holcus lanatus 1.2
Betonica officiralis + ® BHypericum pulchrum + ®
Blechmum. spicant 142 ® Polypodium vulgare +
Dryopieris felix-mes +e2 Pteridium aguilinum 2.2 @
Epilchium lanceolatum 141 Rumexr crispus B
Frageria vesca 1.1 Succisa pratensis T 42 ®
Galium epzrine 1.2 Teucrium scorcdonia ' 1e2 @
B, saxetile _/ ’ + @ '

Thus, as gualitative guides to the former vegetation, smell relict

fislands' such es hedgerous end roadside banks, arce cxtremely useful,

Tl _S_Q:e study_of South Gloucestershire,

AR YT Site Descrin tions.

In the period July - August, 1967, the area was visited, amd
any cammnities that could be ascribed to Heathlard, or a &egenera.fc-ion
pmiuc‘c of Heathland, weve described, using the methods of the Zuriche
Honti:el]ier Sc;hool. Iost of the communities were extrexely fragmentary,
Toi:.t' i% has been possible to group them into‘four types:~ (1) Commmities
of the Class Nerdo-Callunetsa (thc "true heatns"), (ii) Commumities of
the Class @@g—&cgaﬁhg@t;;a_ﬁiiz_.ﬁi? (the anthropogenic degredation
product, .paz-ticularly of Tlet heaths), and (iii) Comnmities of mixed

iGentity between (i) and (ii) above, (iv) acidic commumitics of the class

on lap 1., £loristic details in Tables I - IV, and the site descriptions
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TABLDE T,

17

Cosmumitids of the Class Fardo-Chllunctsn,

12

Stellaria grz:m..a

(+)

1 14 11 17 16
Nardo—ga_;llgn_e_fizea_c}_pr.
cﬂllum Wlsam 13 + 55 3e3 Lt 143
Galium saxatile 13 + 13 33 + 2.3
Festuca -rubra 1.3 3¢3 33 3.3 3.3 :
Agrostis tenuls 243 23 363 o3
Poter’illn . erectm . + + + 1e3
Ulex 5&1_1-1 242 13 + 5e¢5
Iuzula . compdestris + + 4+
Postucs tonyifolin 243 2.3
Carpanula rotundifolia (+) 144
chz'un.m SOO"J num 5.5 Lo 3 .
Sieglinzia c.ccmﬁncns + + 1.2
Deschaupsin ﬂcxuaaa 1e2 *
Bypoch ger:.s rau.cata + T
Pestuca ovina ssp.ovina 2,2
Compandon gpgeiss.
Agrostis stolonifera + 3e3
Rugest ecetosa 1.2 1.2
Holcurs lamatus % 2>
Hiersciua sect. Uridentata 1o r
Rumax acefosella + 2.3
D:x.cnn.,lla, varia +
Leontsdon cutumaelis 141 .
.Aclullca millefalium 1e2
Galiva verum +
Roumunculus Tepens +
Soliddgo virauvrca +
" Hiereciun cect, wibellatum +

Teucriun scoroldiiia 2.2
Anthozenthun odoratium +
Loliun percnme +
Hieracium sects vulgatm +
Crepis cap:.lhr:.s +
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AP I,

175

-c Slass IDHlinic=-Arrhoratheornstsn,

SITT TT0. 8 6 e 3. .. 7 5 18 19 L
' L.oll:“:.o-ﬂrnmng._utwgeﬁ gn chore
HOJ-CU:‘ laratus Ted 33 3.3 + 343 343 303 + T1e1
""" Thleun pratense + + + + + + + + 141
- Anthezanthim odoratum 1ol 142 141 (4) 141 1.2 1.2 =+
“Agrostis tonuis 102 142 2.3 2.2 L 3.3 1.2
Dactylis glomerate + 4+ o+ bk 3.3 242 C ¢
Testuea rubra + + 2e2 4+ 142 T 1e2.
Centaurea adgra . FORE 1S DO 1S U P + (+)
Planfago lanccolata + + o+ 4+ s 101
Senceic aqtntm.s 1e1 4ot 1o
Ruzsx acetosa + +
Arrhenatherun elatius Tel 2.2
Cynosurus cma.st,m.s + + + +
Bromus.collis + + 14 ,
Hordeun sece.l:mm + 11 2.1 )
Brizao redia + + +
Foa proternsis + + o+
].:.rie valia cT*a:z'.
Desclirpsin caegpitosa 32 343 342 342 3.2 4e2 U2 5.2
(anella. vuloris + 1e1 + 11 +
Achillca nta:m:l.ca + 1.1
Juncus ef'fvsus 2¢2 + 2.2 + 1.2 o
Angelica sylv:estns + + +
Cirsium g palustre - + + +
Jungus coleomerﬁlhzs + +
I.Dllnlor. chaI'.
% m—m—llb b.cmo 2.1 2.1 2.2 1.1 2.2 ‘%.2 + o+
Lotus vlisinosus + T + 12 + + 11
& Potentills-ercota 243 + + 1e3
(‘jﬂ \ Trifoliun pratenss + o+ 24 + o+
Fotentilla repians + + 11 1.2 441 + +
Lysimochin n*s.mﬂa.t.m 1e3 + 243
Corex flacca + 2,2 + 242 +
Speces_¢ oJ. unceri._.lﬂ al}_l_n.e
Poténtilla cnecrma + 11 12+ 1.2 1o
Agrostic stolonifera 1.2 142 1.2 o+
Cirasiun arvence . 361 261 261 .+ 3ei r
Timifoliwn nedivm <+ + + 14
Agriponia oupatoriun + % + 11 + +
Careax hirta 1e2 242 2.2 242
Rubus fruticosgus sects
discolores + + + +
Remunculus flozmada + + 12
Juncus inflexus - 142 + 142
Cerastiun glozsratum + + + +

/conﬁm&ooaooo.o -
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(continued) .

STIE 10,

.9 3

18 19 &

- - Gomzanion species.

Juncus. coubtiflorus
. Sieslingin decumbens.
. Galiwm palustre
i fols égens. .
Achillea millefolium
Tarewacun:officinnle
Tpilobiud parv:.flom
Vicis céracea
Eeraclcm Fanoniyhmn
Ruex - crispus
Cirsiun valiare
Carex ovelig
Onon:s gxinogch ‘
D‘...El.o'b:um hu‘su‘l:m
Agrostis cam.m
Bolimm werenie

Cevcanthemtin Vul gare:soum

Succisa pmtenul...
Sarot&mmag scoparius
G.?.’.lm V\:m
I‘rlnend:ula uiae::;s.a
Eq_u:.se*‘am a:-:vense

- Geliiy aoerine s
‘.Betom.ca officinalis:
Cono*o:b.u:. mEJus’ o
’ Sﬁachys- sylvatica’
Urticr &loiga
Alopdpurus geniculs

Eypeticum Iir p.‘.;U'"'um

H.“.'{:vtr’ntsm
Ocrex ovalis

241

142
(+)
1.2

141

P
-0

R AR

H
"+

242

. Also ot (3)3 - Acroclaliun cusgidatum +, Eyrhynchiwn stidotunm +,
"Dicranua mgL:, 2.5, Pseu_oscleropo&lm DUV 1.3, ,
I.mum 3unc%atu:1 e g
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Comamities of IHxed Tdertity.

SITE‘ 0. -

10

15

13,

Nardg_—ga;_lgng_ tea.char,
G~ ],i“m‘ ‘! .']
Campamﬂa rotundifolia
Caredt 'fan.luh.:ﬁ’era
Hy:ocme:c:.s zhc:acata

:E'J.I:asella ofi"a.cz.m
HoXcus mollfis . ..
Peucriim scorodonia
Dﬂscha.@uza flextosa

———-—.——-—

Plantago lz.nceolata
Lotes corniculatus
Tru.follum vmten..e
Cirsiua palustre
An{nm.ntnm odoratum

" Holeus: lanstus - ’
Genmurc:ﬂ mgra
Rumex acetosa

’ Char0 Qf bO'ﬁh CLsseu.

I‘estuca ruora

Agrostis tenu.ls
Sieglingia decutbens
Potent:....]a-'crec"c;. '

Oomoamcr-l saecms. ;

"Qucrcu., sae (k) °
Rubus f:ut*co.,us ..e,,t.
csilveticed

_ Agros’c:.s s’colomfera

- Cerastiuwm glaneratum
Agrostls canima -
H:.erac:r.m sectumbsllatum
H”, szcte wlgatum
Succisa pratensis
Betuls pendula (k)
H:Lerac:.qm sects tridentata
Achiliea millefolium
Rumex -acetosella
',Ra.nu.aculus bulbosus
,'»Sol:r.dago v:.rrfaurea

b+

o eds
-t

1a1
2.2

2.3
11

2,2

143
265

+
+
+

2e1

4+

Also at (10) Sﬁellc;r:.a gramnea +; Ihmex cr:.spu., +3 Gahtm agarinre +;

Urtica dioica +; Taracavum officinale #; Betonica offic-

inalis +; Cirsium vulgare 45 Congpodium zajus +; Chamracnerion

angustli’olnm + Lathyrus monicaus 1,43 Endynion non-scriptus
143 Viola cenina +; Alliun wineale +; *Prunas spinosa +;

Crataegus monogyma +; Eurhynchium striatum +;



Comrm"clcs ofa»

t."xs class I'estL.co-Brometea.

STTE 110, 20 21
Fegobronion &1, ciaz.
TN A e
Helianthew numnula.rluﬁLf e +
. ucnuau'e_. *110_‘.. v 1ed *
' Pirdinella gaxuraga + %
Potenam sunga:x.sor'ba 1e2 2.2
I.rotus comcu]atxs + 13
Galium verwa . + o+
'Ac.;u.uea m:.llefol:.um + 192
Cirsium zcauwle - + %
P&an’cago daonceolata : + +
Bmchmo“mm pianatun -85
Dactylis glomerata 142
. Hypericun perforatun +
' Hehctotnc’zon ':ratenszs 585
Poa: protensis - L
. DPriza ped®ia . +
" Centaures sca’olosa 141
Scc.b::.osa columbam +
Arv'henaﬂaeretalxa Ord‘.. _char,
) Arrnen“’ﬁhem elatius 1.2 +
Succ:.sa. 'a aucasz.s . + +
m “Dc cm..:m iz escspitosa +
w ¥ Agrost:.s tetuis +
T An’cl:oxanﬂmm & oratum )
Comoa.nlon S'aec:.es.
Tm.fol:.u: mefllmn S +
Clematis v:rtalba. +
Tlex 531111 +
Plentago m”d.:v.‘. : +
Agrimonie: eupa’cor:.um ot
Lathyrus:pratensis - s
Ecracleum s#onc‘z:,‘.lium . (r)
i +,

“Potentilla ercela
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in {¢he Sext below;

SltES 1, 2. BURY m Wmtcrboume, Grld Reference 31/652792.

Tho arca consists of the 0ld Earthworiks of Bury Hill Carp,
-writh penrant- scrdstone as wnderlying rock. Tuch of the vegetaticn
is Tlex 1144, U. eyzopacus, sorub, though there is still extensive
cattle grazing, Relevds were taken on the slopes of rozparts, 10° -
15° §7, A ltitude = 150,

Site 3. . CROUTALL COTON, Grid Reference 31/68388%.

_ An axea of é‘.axc;p readovland, occasiornally cut for hay, beside
. thc’?_@éstoxié - Tythennington road. Ths mhderlying rocks are Brisssic

mrl beds, e altitele is 170 ',

)

1=
e
1O TR
-

L 4

TLTERSCTS GRETY. Grid Reference 31/669770.

-

- Teis site ig a portion of the once cxtensive "Greens" in this
e.rea.v.qi’jf-.“a_st_ B:z':i,.sjtol,' and is presezvéd in the first 100 yords of a wide
"Gre.mhne" s leading o Lyde Green, There is no evidénce of interfler-
ezvicév by cattle, or of the area being cut. The area is underlain by
clays é:ﬁ»m'iﬂsi of the Upper Conl series, ond has an altitulc of 200 ',

Site : [RA'TTCT COMTNTS COITON,  Grid Reforence 31/670827.

A .:,..311 cleamw in an area now planted with Pirus sx._ves.u. is,
for "rly the :‘. ~e of Zroa Orc miningjon the expoced sandstone c’ ”"ﬂ'

C.C.Jqu’lt to the 31{:.., 73 ol* candm and Blochnmm gpicont flourdch '"cf..: T

sively, Altitule 170 ',

Sites 6 = Js. DUGTOSTONS SOITON,  Grid Refercace (6,7) 31/7489 & (8,8) 31/7588

These are au..’?mhmegx taken from the lergest grouwp of ‘commons? : ,\
row left in South €loucestorshive, The whole area is rore or less

level, rather damp pasture land., Some of the arca is subject to quite
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Leavy grazing ani trapling by cattle, The rost northerly sites
considered, they are onﬁv’ﬁiassﬁ.}: mrls,; at an altitude of 275'.

.....

‘Site 10, IVORY.AIil. Grid Reference 31/653800,

Due o rocd videning, this site is now e z:ere.vestigc. The
dominant is Pleridiu aouiliniun, Algitude 250 .

Sitos 41 - 4. RCDTAY BTIL, - Cid Refercnce 34/6675

11, 13 avc lovel, 12 and 1k are 16° - 15° S7. Thio sits, often
quoted as "Thc_]gsﬁ.vestigcvof the forest-of Kinga?ood"f, consists of an
aren of grass kiath, with bracken daminant on the Eill slopes. The
underlying rock is pémuzit sa.ndstone, sutcr:%;;},:f.ng_ in some -phces. Huen
influence is very pronounced, as this sorves as the first "buffer” for
the large population of W. I?.. Brz.otal CM of‘ the most interesting points
: about this site is ths ocou ;3_:1;25? of o £mll spring toz on the spring lins,

Althouzh several Juncus effusuc, ”J. brtic‘ulatus mrshes are f—:‘idespread

in {the area, this is -om'bably the czﬂy site with Sphasimm (S. subsectmlc::)

- prescnt. G't,cz' associoted species are Juncus cffusus, ‘Tmer:x.em elo&.es,

Hﬁ.rocotvle VLlI"'lI‘lq, L'ol:n.vm a’terulea, and Epilobium }'1 su{:um. These

small acld:z.c 'boa were probably also ruch Core mdsspraad before the ,

lands were dré.:meu. Lor agr:.cuﬂ.tuz\-.. g
Sites 15 = 17s “STSTON COMN, Grid Reference 51/667hs
& lorge orea of Grass Hesth, QGollmma vulmeris becaming dgzinont,
in soz= places {of. the ‘comrons' in the Swrrey Suburds of London). Cattle
caeasionnlly rezs the aven. sAs with tho last four scites, it is subjest
to rmch humon -influezces In gevoral, the erea is gently sloping,
 gverlying the lovor coal merls ard elays, ond ms ap cltituls of 200 ¥,

Sites 18-19. WESB 's>mm. _ Grid Reference 31/680739.

As with the last srbe, cn erea of cdamp, grassy ccmon lord -
subacct {o very little graz:mg, or hmmn DPTCOSUTE. Gcology ond alt:u.tuue
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Sites 50-21, LILBURY FPATH. Grid Reference 31/665900.
Altitude 300 *. This site is a smll arca of comron, about
1.5 Mm, froj T fherrington, Thé underlying rock is carboriferous
limsstorne, and the comunities are allicd to the 'Limsstone Heath'®
vegetation described by Liss (1907) for the lendips (Cavex flacco
mmmiz, .I.Z;-.c.)

The damp, cattle graged commons can be -assiggned %o theclass

3

slinio-Argiienathoroten - probably relateﬂ to the assoc:.a’clon Junco—

Loligofvn Bref., 1951, They are typically found on the 'l‘ms10 and Carbon=isa,
iferous mrls ~ tho type of soils being those wost sulta'ble for cul- |
tivation. S‘.Ir.igtones and gr:.tsi:ones - harsher to i;an., o.nd cultlvate -

sun*oort vegetation cormmities of the class Kazﬂc—-&allmatea (Erlca

ginerea Hoath (1))

IV.4.B. Site Records from Botanical Sources.

Tho area ho.s been well botanised and dncumsn‘ted frcm a .
relatlvely ca.rly pericd, and there have been nakeyrg Bota.mca.l public—
aticas, fo:r cmnrple, Ellacgmbe.(‘iBBB), Scete (1854), Thaite (1879-1887),
Rmdeisaen (1948). The following list of Eeathlond sites is toltem
fron those publications, togéther with their fate. Bromley Heath,
Dormend (curaniced), Brimley Heath, rou the residential district of
Cleove Hill, Domend, Cgalpit Hesih (urc:xmsec‘l), Dggngm_n;@
limestone heath = has bcocomd progressively more tamc, and is now n:s'm
regulelr]y. hisg httoz‘ proczss is, of course, extrers sly Qetrimental
to thc survival of hﬂath plonts., Hanbem Hiath, mostly settled, ‘though'
(ploapjncﬁ W), 81dland Cozzan (settlctl) » &i‘buz Gozmon ( much now o golf
courso), T’fﬁvb‘".bill (m’v a football pr’uch) s I:mtor oyze ] D:rn ( sattled),

and Ya‘to Comon (“bughe& w in 1,5.6). A iz w.J:v.'i:e (4 91 2) @ves reference
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also %o threé arcas as ‘d@ry, sandy. burf' - and secems to mean a type
of grass heath vegetation. The sites he quotes arc - Brasfon Hill (2o
a p::.rk), I.zega Bridsg and Iroopers Hill, both now wrbamised, Leap Bridge

is m‘bems‘tm.no as it has ome of the few sn.tes for Poucn’:zlla Mﬁontaa

' r"h.e lacat:.on of a]J. these srtes is also shotm on La*o. 1e

Tha$ areas of South Gloucestershire werc omce laxge crpanses
of heath and cexubland, connot be doubted, as the wealth of ancicni
records show, de@ito the fact that there is virtually no sign of this
today., Yor emample, vhen questioned, several local 1nh&b1‘tan’ts cmplo:mod
that the ITibury Heath °1te tas formerly much more ex‘tcnsmc, but due %o
quarrying, and nsglect in some cases, the heath had refrected %o the smll
pateh described carlier. Thus it is obviously neecssdry vto Ienow the
histoxry of 'l‘:ha are ixr%rolve&, and the mt cection excorines %he s'ource‘s

for this,

TXelieCo Historicol Sourgess

-Local historians have been quite active in the region; and the
diverce souzces consolidated into o few comcemtrated vorits, i.o. Braine
(1943), Mlocobe (1883) end Payne (1946). The folleving accownt is based
o tkesc three sources. In some arcas, such coplefe ecconts TAIl rarely
be avaih‘blc;' apd the task of cdhs*crﬁc‘cing the paths of; history has %o dbe

traced from rather more accounts,

The whole, ré.thér i"]a'%:'area of South Gloulcesi:ershim "from the
Sodbury Eills %o the Sﬂvem Yarshes, southrmrds to Lmdm, Bitton and
Bristol", tas onco forested, end used for hunting by th" Saron kings, who
had a Boyal Ralaez a%v Rmxlechum&. - The whole arca tas mom as ."'The
B.oyol TPorost of Kimgowool", ard, rather suszrisj..ngly., .Uas msnﬁoned in

the Domsdny 2ack - presumbly as it was "Terra Rogis”,

In 4228, under Baroninl pressurc, E..nry IIT dissalfforesitsd g1l
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the tomms, l:mﬂs and mq&s betweesn [Huntingford and the TWood of Furzes
(Bingszood), to vithin four miles of Brisfol, apd soe from Severns side

to the browos of the hills by Sodbury, excepting only Allestone Park k
(Ellacombe 1883).. A portion of 3432 acres within the pp.;‘iéhes of SS.Philip
and Jacob, Stg?leﬁon, Tangotsficld and Bitton was left as a Chase (It is
interesting %o note that most of the ten relict sites are from this area) .
During thc Civil Var, this fmand was proy to all comers, and wltimately

poverful Lords clained all the land,

By 4800 much of the land was cenclosed, virtua;iy the last 1ands
(Lonzwell Gucen, Cadbury Heath, 01dland and Worth Cam:mm) vere enclosed
by the enclosure act of 1819. Now there are only Ingiestons:and So&bvfy _
Cozmons in the FNorth, ard a f'ew'remnénts around Siston c@on on the East.

Bristol I'ringe to show what remains of the gréat Kingawood Porest.

After ths initial dissafforestation periocd the area becams covered

by a Heath ¢ype of vegetation - with Bries cinmeren; Chllura vulraris and

in ‘Co wetter areas; De totralix as the major species, This much can

be gleancd from Thite (191 2), Tho wrote "littlo is .now 1eft of the

large tracts of Heath thich existed at one time in the gicinity .of Bristol...
The Invnsién of hurman feet over all spaces available for sports and .
recreating is poinly responsible for the elimination or disappearance

of orieetal plonts from these Dovms and Coozmons that are readily accessible

%o the people; and Srdicaceae certainly furnich same of the chief sufferers.”

Thic spread of population is due vto the Industrial revolution,
waich 2t 'dnly Gemnded more space for housing, but alsoc needed wore coal
ard iron, Though the latter s mined in bub cmall quantities, the North
Bristol Coalficld, in its heydey, extended over all the Kirgswood Iorest
area., Consdquent upon these developrents, came the.recd for increased

eqricultural r;;:o&tcfion, and rmuch of the former, -fallow land, was put €o

the plough.
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Sv.ch mcoxﬁs es *'ahese nrmde the bacliground and generalised.
details of the vewetatlon, and its changes. Detailed Floristic data,

however, cannot be derived from such sources,
VI.hec, - Historic Botarnical Records.

In Bntaln, there is a wealth of rcht:i.vely old Bota.mce_l
literature, :Ltself often containlng even older records., The s:read
of the data is rother uneven, 'both in quantity and quality. The Florm's
available for the arca, Thite (1912), Riddlescell (1948), provide mch
useful informaticn, In both publications e similar form of recerding -
is adopted - succies arve cither described as cozmon, widely dis stributed,
etc., or have a detailed list of localitics cppended., Vhere this is = -

éone the g 1,"33 is usually fairly restricted, i.c. has a fairly narrow

ccological amplitude. As such, these species are often characteristic
of a perticular hierachical unit in the Zurich-llontpellier school -of

Faybtosceiology, and thus lend themselves easily to »analyéis,

The following rethed of analysis hes -besn adopted:-- Soms 32

s D”C»s. _Br.Bl._ct. Viieser, 1937, and SefomSeloranthetca, Bri-Bl.
18354 & _.‘._’-_\,Je_ni.r_g_sl_:_r.._ The first two classes have already bech rentioned
-~ tho- [‘uer»o—-.}ﬂﬁetea. renroscnted the Woodlarnd stage from which the Heaths
would be quOI‘J.ELZ'lly derived, and the S"o.e-Sclev'a.ntLet,a a s‘tage of dry

groes oo & -w ‘ pzx..eurser of thc Heath stage. All three clasces, thomfore,

feﬂ;cﬁ forc) Cd 2rig s‘tages of the Hea"ch_comlhes.

Tor cach’ seeéics the localities were noted- (o totel of cloven
sitog), ond for ¢ ch site a pexrcentage. pzfesen,ce value of each class-
vas ‘es,lcnlp.‘aed, using the following forrmlo:

Total 530, _,.recorc.ec. halshy class 2 100
Total spp. recorded per site

R ¥
=
é
0

R 2
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There a sp,écies cepoarcd ©o.be chorecteristic of two classes,
it me rocorded separately for ench class (Note. The affinities of
the ecios tas dofined using Cherdorfer (1 562) ond Westhoff (1969))..
These percentage valucs give the pmportionali’cy of each class for each
sites Tho .rawv datav is presénted in Table V, on page 186, and the per-
centage values presented in the histograms of TNg.1. The resultant
-graph forms fall into four foirly distinct groups:-
(i)_ Sites 4=4. In each case, clements of all four classes are
present, but the largest proportion in cach case is assumzd by -the Mardo-
Calluwctza., The vesctation mas thus probably Heath-lilze, with smaller
oreas of grossland and wood scrube
(i) - 'Sitéé.,‘i- . In those, also Nardo-Callumstea io proporticzally
greatier, But only two other clasces are represented a"'xs ony ome tirz.

Cromball Cuison, a 167 lying, darp pasture area, the dry sendy eorrunitics

of tho S-S arc absenb. GClifton Docns have beed settled, and subject Bo
rarch I:T:mn pressure for some considerable peric&,: “hus lack the elements
of the Qv.ércc.—?age‘tea comes 08 NY surprise; vacreas the Glen Frame area,
with ils steep sided river gorge has Querco-l?agetcale]_.enents geconc'l_' to
Naxds-Collrnctea (see also. ,Si_te 11 .) |

(ii1) -Bites 8-1C.- These sites are denoted by the,pmaominmé of . |
clexzents. of ‘tlie,Sedo-,-Sclaranthetea, ard the only class absent fror all
three f;.:;a_bt_h*-L’blinio-Ag'z.'h.:na‘hhcra'kea (damp grasslamds), Sites 8-9 occur

on Peinants sandstone, 10 on llillstons grite
(iv) Site 11. Here the domimant cluss is tho Querco-Tngetza. AS atb - -
Glen l’rom (7, the site is e river gorge, cut through the Penmant Sende

stonc, and thus an obvious refuge for wocdland ccmmunities.

Thus it can . ccen that quite an acouinte reconciruction of
the p]ﬁnﬁ’v'egetatiéﬁ of tho orénicen bo refe, It is noticsble that the
on¢ cldos represented mdré than oy -other is.-thc .E‘a::ﬂc-Callmﬂ:.e'tea - an

indication of its former widesprcod malture.
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Site Number: 2 3 4 S 6 7 8§ 9 10 11
0
25
50
Nardo-Callunetea
75
100
(0]
25
Molinio- 50
Arrhenatheretea
75
100
(0]
25
Sedo- 50
Scleranthetea 75
100
0
251
Querco- S0
Fagetea
75
100
"N.B. % values are calculated as per text",

Fig. VI/1l.
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,.Lm v.

Distz ibu’(n.cp m’.’ tRotr Sczeicat in Kinrsmood Torest Area.

SITE IO, 1 2 3 » 5 6 7 8 9 410 11

(a)

Viola lactea +
'Polygala cxyterpa - + s

P, sexpyliifolia + + '

Hypericun maculatun + +
Tlexr ppllii '
Gerista anzlica
Sarothoirmws scoparius +
Iaa‘i.rms oontenus
‘Carppanulo ro‘huﬁlfoha
Emca te{rﬂalm
Peiculaiis sylva‘b:.ca
l\mun stricta

H olcus mollis

(®

Viola coninmn

Betonica officirals
Solix repens

Tuzula mltiflora

Sicglingia décumbens
Iolinia caerulea

()
Achillea ptarmica
(D)

Deschonpsia flexuosa + + + o+ + s < +
Hicrocimn secteubellnotum 4+ +

()

Senecio sylvaticus- +
Hieraciun scctetricenteta +
H, sects sabouda

(P)

oenchin crocta +
Sagina ciliata _ +
Airn praccox + + o+ + +
Plantago corondpus | . + &+
Rumesx acewsolla : +

S")erﬂv"r ria mibra - + + + + o+
Scler&mﬂ*z,s ar *‘ruus - . +

++

R S SRR S
+
+

+r et

&
+
+

o+ +
+

+ + 4+
g

R

C) Iolinio-Arrhematicreten; (D) Nerdo~Callunetca/Guerco-Tageten;
Grerco-Fageten; (F) Sg,uo-Seler.:nﬂ:etea,, character species, - =

SITZS: 1. Yote Common; 2. Siston Common; 3. Ivory Eill; 4. Rotmy Hill,

N Crochedl Coaion; 6. Criftor/DwrBhss Downss 7. Glen TFrore/Stapleton;

8. Troopers Hill; 9. Prenckay Comron; 10. Brendon Hill; 14. Conham/Ham’mm.

§A§ Mavdo-Ca ll.tmcten, (B) Tarco-Callins ecﬂ.ohmo—.érn.c“a{.heretoa-
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A second type of aralysis was also possible in this area -
the tabula"clon of the distribution of‘ some of the microspecies

of the RUbL “v{,:.coeus aggregate. ("‘able VI, »age 188) Thls ™S

‘possible bzcause of the well documenteld. records in. both. floras. Many .

of these microssccies arc excecdingly spceific-to distinct $ypes of "
1@1{:at. Those ircluded in the table were described to be of ‘bushy,
roush heathy spots.® The value of this table is that it confirms the
data qbtainecl for such areasg as Conham, Rodrmy Eill, Siston Cozzon,
Ivory Hill, E_Iatc Gorron etc., as well as adding many nev arcas about

vhich less inforration was dvailable, i.e. lount Eill, Leap Bridge.

That is of particular interest is thot most of %he 'species’

are from three scetions - glandulosi, sylvaticii ard appendiculati.
'i‘his is a fairly clcar pointer that in nom2al phytoscciological des-

cn?:tlons, “spuc"ms" such as R. fruticosvs and Hicracium vulearis s.l.,

Shion2a mallar be determined o the scotion, as these ray have very

cifferent ond distinct ecological preferences.
. Usg of Plcce Namss,

' Ploce nemes have been used by the Historical Geographer to
yicld much information (Uitchell, 41954) - and can also be utilised
with edvantage by the 'historical botanist'. The one @ifficulty in
the use of plé.ce names,. hcwefrer, is that .occasiamlly soze risundezr—
staniﬁnés r2y arisé bascause of incompiete' Inowledge of the precise

ceaning of the mame, "Heath" is somctimes execptionally vulnerable

-

in this respec‘t, e.g. Shoprick Heé.th,SBmérSeg jis en area of Pen Carr and

hes or beon a heath. In this case, the pames 'Grecn’ a.nd 'Common®

gmss]an:';/gcnuine Heath in _tb.ié‘ cose.

""I’.v:,L.st 'bo sﬁresscﬂ that ﬂhe\, nOmes - ore n.rely 2 co**olcbnt

to oﬁhur sourcas, &nl not a means of de uoctlcm :La d_vl.r oma. nght.
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E

vI.

Table shomine distribution of i us fruticosus Apm. in Kingswood Area,

STTE NLTRE 1235 4556 7 8 9 1011 12 13 14 15 16 17

Runas lmilc:.anus +
R. cardicphyllus +
R, imbricatus +
Rs. polyanthemus _!
R, rhombifolius +
R, leucostachys +
R, daspiyyllvs +
R, mueronulobus -
. raduloides
R, discerpius - + + P
R, affln:l.s + + - +
B R, koehleri + + +

- Re pyramidalis + + + '
R, balterecamms + +
R. halsteadensis o + + .
R, villicaulis + +
R. Z‘O"GUrlaa'&us e
R. oizocladms : +
R. retrodentatus : . . _ ¢
R, e'*if'eg::.u.: : + :
Re & '3y"amdelis ' . +

X rusticarus
R, wvinkeri : +

+ + 4+ +
<+

+ + +
+
+
+
+

+
+ + + +
+ +
+
+
+

+

+ +

+
+
+ + + +

SITES:- (4) Qonam, (2) Stapleton, (3) Rodwey Hill, (&) Siston Gommon,
(5) Bury H:Lll (6) Ivo*'y HiYl, (7) Trampton Cottercll Comon, (8) Yate Commom, =
(9) Clifton Dotvn, (1 0) Frome Velley in I‘renc.aay/E'z.smaonﬂ., area,

(11) Hanbem, (12) ilbury Heath, (1;) Lesp Bridge, Dommend, (14) Inglestone
Corzon, (45) Troop°rs U:Lll (16) meu Hill, Km,,moa (17) Brengon H:I.n
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The distribution of these is showm on !op 1., 'Heath! is notably
cmne? on the sandsionc arcas, 'Green' and 'Common' tend to occur
more frequently on the low lying marls. These areas were probably
used as cattle mz:mg for the wvillages and Hamlels, wirtually since
dissafforestation. Their distribution does give a clear reflection
and confirmtion with the other data, of the former extent of

Heathlands in South Gloucestershire,
Vi.5. Corclusion,

The sources ord metheds outlined cbove show how it is
possible to bring together a large amount of iz/ifczs:atic.n on the
present ard past, of an area. This ixa.fomtio{n s cnabled a picture
of vegetational, ard landscape ctange. The an:&bmgogenic influences
" and effects are rove casily seen, and the veluc ard benefits of this
in conservavicnal studies cannot be neglected. From Section VL.

of the text, o diogrom of the vegetatiomnl change has boen prepared, (Pig.2.)
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