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ABSTRACT.

In this thesis an attempt is made to detect, define
and cha;acterise, on the basis of their floristic composition,
the principal types of vegetation occurring in the Norihe:n
Isles of Shetland.
| Some 600 samples were taken from as wide a variety of
vegetation types as possible, and from as many parts of the
Northern Isles as possible. The data was processed using
a computer assisted hand-sorting routine (which simulated
traditional Zﬁrich-Montpellier methods of analysis), leading
to the production of structured species-sample tables.

Fourty-seven Groups were identified and described and
compared with related units recognised from Britain and
North-West Europe. Thirfy—eight of the Groups were
arranged into 17 Associations, of which one represents a
new syntaxon. The remainder were left as noda of uncertain
status. The communities were all classified into higher
syntaxa essentially following the scheme used'by Westhoff
& Den Held (1969).

The Classes and Alliances used to contain the

communities as as follows:-
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Cakiletea maritimae - Atriplicion littoralis.
' Open communities (of mainly
annual species) of shingle
beaches and strandlines.

52592!59599-299999525 Honkenyo-Crambion maritimae.
Open and often unstable
communities of biennial or
perennial species of shingle
beaches and strandlines.

Agropyrion pungentis.
Perennial, generally closed
communities of shingle beaches
and strandlines.

ETTQEEEEEEEE_EEEEEEEEE Agropyrion boreoatlanticum.
' Fore-dune communities.

Festuco-Brometea ' Mesobromion erecti.
Semi-dry calcareous grasslands.

QEEEEEESE_EEEEQEEE _ Puccinellion maritimae.

- Halophyte communities of the
lower parts of saltmarshes.

Armerion maritimae.
Halophyte communities of the
mid and upper zones of salt-
marshes.

Silenion maritimae,
Cliff-top grasslands.

EQEEEEQZEEEBEEEEDEESESE cYanosurion cristati.

Communities of lowland grazed
pastures and related habitats.

Calthion. :
Fen meadow vegetation.

BEEYQSEEESEEEE Caricion davallianae.
Low-growing sedge vegetation of
‘base-rich mire.

Scheuchzerietea Rhynchosporion albae.
Communities of bog hollows and
pools.
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Oxycocco-Sphagnetea.  Erico-Sphagnion.
Bog communities.

Nardo-Callunetea Violion caninae.
Rough grasslands.
;Ulicion'nanae.
Heaths.

Caricetea. curvulae Arctostaphyleto-Cetrarion nivalis.

. Chinophobous montane grass and
: dwarf-shrub heaths of poor soils.

Thlaspeetea rotundifolii Arenarion norvegicae.
Communities of calcareous
montane screes.

loreus Association of the Erico-Sphagnion.

A short account of the occurrence and inter-relationships

of these vegetation in the Northern Isles is given.

Reference:

Westhoff, V. and Den Held, A. J. (1969). Plantengemeen-
schappen in Nederland. Zutphen.
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CONVENTIONS AND TERMS.

SggcieS'homenélature.
Unless otherwise indicated in the text species nomenclature

has followed these aﬁthorifies:e

Phanerogams: CLAPHAM, A. R., TUTIN, T. G. & WARBURG, E. F.

- (1962). Flora of the British Isles, 2nd ed.
‘Cambridge. o

Agrostis canina ssp. montana is referred to as
Agrostis canina; _Cerastium arcticum sbp.
edmonstonii 4s Cerastium edmonstonii, as in
Palmer & Scott (1969). Dactylorchis
maculata ssp. ericetorum as Dactylorchis
ericetorum and¥Tricgphdrumgcesgitosum ssp.
germanicum as Trichophorum cespitosum.

Mosses: WARBURG, E. F. (1963). Ceﬁsusucétaloguerf

British Mosses, 3rd ed. Brit. Bryol. Soc.,
- Ipswich. : ‘
LiVeerrts: '~ PATON, J. A. (1965). Census catalogue of
. " British Hepatics, 4th ed. Brit. Bryol. Soc.,:
Ipswich. ' »
Lichens: JAMES, P. W. (1967). A New Check List of
‘ ; : British Lichens. The Lichenologist 3,

95-153,

thtosociolOQical tables.

'In'the phytosociological tables in Volume 2 the species
names‘have_been abbreviated. For each table the species have.
been giben a‘reference number, andrin case of confusion or
ambiguityvhhe list of the full names of the species, together
with their reference numbers for the particular table involved,

should be consulted.



-

In the releve tables the characters displgygd_refer

to cover-abundance values.

In the text, Associations and other comparable syntaxa
are underlined with a single dashed line; higher order units
(Aliiancés and above) are underlined with a double dashed

line.
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INTRODUCTION.



1. Introduction
1.1. Location | /

The Shetland archipelago positioned at Latitude 60°
North consists of about 100 islands totailing some 1440 km2
in area. The island.group extends 112 km. from north to
‘south. Zetland (the official name of fhe couhtyf is the
most nortﬁerly county in Britain, 169 km. from Dunbanéby
Head in northern Scotland. The islands are on the.same
latitude as the southern tip of Greeniand and 354‘km.
south-east of the Faeroes and the same distance from Bergen
in WEgt.Ndrway (gee Fig. 1.I).

This study is concerned only with the Northern Isles
of Shetland, in particular Yell, Unst. and Petlar, but»algo

including the small islands of the Sounds of Colgrave and

Yell.

1.2. The aim of the project

Little has been written about the vegetation (as opposed
to the flora) of Shetland and it was felt that.the éommunities
of this extreme Atlantic outlier would be of great interest
and'further the understanding of the vegetation of Europe.

With the recent oil devélopments the need for a compre-
hensive review of the vegetation types has become
increasingly important as a basis for any conservation

poliéy and against which to assess change. It was thus
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FIGURE 1.I. Map showing the location of
Shetiand.



felt that the time was opportuhe for a descriptive survey
of thé}vegetation of the islands td be made.

‘The precise aim of the pfoject may be summarised as
follows: to detect, define and chafécterise, on the basis
of floristic composition, the pripcipal types 6f vegetation
present in the Northern Isles.

‘It was recognised from the outset that it might be
useful to relate the vegetational units distinguished to
the syéteﬁ of plant claasification used throughout mainland
Europe (Oberdorfer, 1957; Westhoff & Den Held, 1969). It
was also hoped that this survey might provide a basis upon
which the extracted vegetation-types could be further
described by.criteria oﬁher than floristic compositio;.

The approach was thus essentially floristic, although
samples were collected from as wide é range of habitats as
poasible.

In the survey no attempt was made to describe the
entire vegetation of any island. However, in the future
it is hoped that this work with Hilliam's from the Mainland

(see Chapter 3) might form Ehe basis of a vegetation map

for the whole of Shetland.:

1.3. The concept of phytosociology
) plants o
The mass growth of wegetatiom over the earth's surface

constitutes vegetation. The "science of vegetation"

concerned with the social organisation of plants is
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phytosociology drrghztocoenblogz, and it may be takeﬁ to
mean any form ofvdescriptioh éf vegetatidh, although in

its widest sense it musﬁ encompﬁss the who1e‘range of
vegetational phenomena: structure, ﬁérphology and»dynamics
as well as ﬁhe inter-relationships with the associated

" environment (Wheeler, 1975). A description of vegetation may
be an-inténsive study of a reatricted.aiea or it-may bq an
extensive study ;imed at describing the inter—felationéhips
between different samples of vegetatidn. This last
approach is often associdted with the delimitation and
descfipﬁion of vegetation units used in classification and

this corresponds with the aim of this survey.

1.3.1. The plant community

The basic unit of all‘vegetation is the species and
thus vegetation may be regarded as an interacting system of
populations of various species. The composition and
distribution of the populations will be determinhed by their
availability in the area, the ecological conditions of the site
and by the mutual relations of the plants therein (i.e.
competition, abundance, dominance, sociability etc.).
Species - populations are not generally-distributed either
uniEOrmily or randdmly but instead are reastricted by
certéin factorsf The recurrence of paréicular combinatiqns
of species in association with one another will impart

patterh to vegetation and this patterning has led to the



concept of the plant commuﬁitg orﬂPflanzengesellschéft N
(Germ.) (Wheeler, 1975).

The plant community is a basic concept of phytosociology.
However, the term is confﬁaingly used even in the phyto-
sociological literature to meén a "real" vegetation sample
in the field and also to denote a unit of vegetation in the
phytoéociological sense which has been abstradted from

samples of "real" vegetation or even both (Westhoff, 1951).

1.3.2. The stand

A stand of vegetation is hére defined as an actual area
of vegetation in the field from which a plot has been
described. According to 2.M" principleas a sample must be
taken frbm a relatively homogenous area of vegetation (see’
Chapter 3).

The problem of‘homogeneity has been examined and
reviewed quite frequently in the literature (e.g. Dahl &
Hadac,_1949; Poore, 1955b; Dahl, 1956; Wheeler, ;975).

OGN Y?@.

Dahl & Hadac (1949) define homogeneity as‘being when
the individuals used for the characterisation of a community
are homogeneously distributed, i.e. whgn the possibility
of finding them is the same throﬁghout'the sample area.

Thé Qarying density of occurrence of different species within

a stand may cause patchiness and a "mosaic" results which

will confuse the uniformity of the stand. This problem is

*27.M. = the zurich-Montpellier School (see 3.1.).



fully reviewed by Wheeler'(lé?S); : Hoﬁeber, as'Poore (1962)
points out it is:often possibLé_to'recognise relatively
homogenous or uniform stands of vegetation in;which the

internal variation is small compared to that between stands.

1.3.3.° The phytocoenon

PhYtosociologists recognise distinct vegetation-types

or community-types. The phytosociological community is

- the phytocoenon and it may be defined as a class of
aufnahmen of unspecified'rank.(Wheeler, 1975). These may
be arranged within a hierarchical'classificatiOn of vegetation
and when thus formalised constitute syntaxa.

Not all workers have regarded vegetation as definite
" units separated by definite boundaries. Poore (1955¢c) and
McVean & Ratcliffe (1962) amongst others, have remarked on
the continuods nature of variation in vegetation.
Whittaker (1962) suggests that many phytosocioiogical tables
show a continuous change of populations through a series of
Associations and that the recognition of variants and facies
transitional to other community-types tend to confirm this.
Wheeler (1975) concludes that the difference between the two

\
viewpoints may in fact be largely one of emphasis.

l.4. _Previous work on Shetland vegetation
The first real descriptions of the vegetation of

Shetland.were by the young, local botanist, Thomas Edmonston
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in 1841. Edmonston.publiShed a fifsf iist of the
"phanérogémous plants, tOgether.with the Cryptogamic Orders,
Filices, EQuisetaceae aﬁd Lyéoéodiaceae" (1841a). In a
second'édper (1841b) Edmonston made his first.ecoiogical'
observations and a brief‘cdmpariéon of the Shetland flora
wifh.that of Orkngy. Edmonston's major work was h{s.flora
of Shetiand published in 1845. Besides a species list and
their localities a brief geological account of the islands
was given. Qualitative différences»in the flora according
to the pﬁrent bedrock were noted and in particular _
attentién_was drawn to the special flora associated with
serpentine. A table of the prevalent plants of the chief
rock formations.was included. An edited and fevised versibn'
of the fiora appeared in 1903 by Saxby, although realiy‘the
'only interesting addition was a biographical sketch of
Edmonston. |

In the following years many botanists have visited the
islands and published their additions to Edmonston's
original flora-as well as their own ecological observations
including Tate (1866); Craig Christie (1870); Beeby (1887;
1889; 1891; 1892; 1908; 1909) and Johnson (1927; 1928; 1929).
West &-WeéE (1904) visited Mainland and 3ressay recording
algae of fresh water. Ostenfeld (1908) contrasts the flora
of Shetland with that of the Faeroes‘and'foﬁnd 265 species"‘

common to both, 50 species peculiar to the Faeroes and 110
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séeciesfto Shetland.

Druqe published the Flora Zetlandica in 1922, whichv
was a catalogﬁg bringing together all the previous
'informéfion. Brief comparisons with tﬁe Eaeroése flora were
made, as well as suggestions as to the origins of the
present Shetland flora. This flora was updated by Druce
in 1924.
| Two early papers stand out as major contfibutions to
the ecoiogical description and classification of the
vegetation of Shetland. The first is by West (1912), who
visited parts of Unst and central Mainland. As well as a
speciés list he made a number of ecoloéical observations
including the occurrence of rare argtic plants at much F,
lower levels than.uaual. Some basic descriptions of plant
associations were made from the Unﬁfiserpentine, thé west
Unst.ﬁpb:land, peaty marshes near 011ab§rry‘and‘from Ronas
Hill. A great number of lichens were identified and
listed. The second by Pricel(1928) gives a table of the
major plant communities, together with some genera}
obsérvations.

| It was apparently 25 years until the next paper cpncerning
Shetland vegetation was published. A series of papérs by
Spence published between 1957 and 1970 forms the main basis
of present information on the vegetation of Shetland and

these are summarised in Spence (1974). In the first (1957)



wind and air-temperature as factors iﬁ.the éhetland
environment Qere described and}an analysis of pattern and
process on thg serpentine debris vegetation of Unst was .
made. 'Habitat, floristic and phytogepgraphicallresemblances
of fhe serpentine debris to Faeroese and Icelandic feli
field were established for the\fifst time. In the second
(1958) results were published of a frequency analyéis‘of

the vegetation of Unst in relation tq the geology.
Composite lists for mica-schists, gneisses, serpentines and
greenstones were included as well as a‘summary of tﬁe
communities of Unst hill-land. Causes of the restriction
of some-rafer gpecies to cerxtain typea of open ground on
Uﬁst‘serpentine were analysed (Spence, 1959) and in 1963
(Spencef& Millar) an experimgntal study of the chemical
causes of the infertility of this soil, implicating‘phosphorus
deficiency, was published. Avpaper in 1960 desacribed
fragménts of tall-herb and associated scrub vegetation in
soﬁg cliff and island sites and the mécrophytic veéétation
of certain freshwater lochs and associated swamps were
descfibed in Spence (1964). The Unst fellfield vegetation
was related in Spence (1970) to that on Ronas Hili and
elsewhere in}north and west Scotland and abroad.
Descriptions and floristic lists of grass-heaths, mires

and crevice vegetation on Shetland ard other Scottish

serpentines, and of related Rhacomitrium-rich heaths on




debris were.included. Subarctic.debris and scrub vegetation
was again reviewed in Spence (1974).

. Various accounts of ‘the flora of Foula have been
published starting with Turrill's account (1928) ~ Much
more recent accounts include Messenger & Urquhart (1959),
Hawksworth'(l9§9) and the Brathay report (1971), in which
h Allot gave a general description of the distribution of the
lowland vegetation and Barkham gives a detailed account of
the uplana vegetation with comparisons with the Associations
of McVean & Ratcliffe (1962).

There are a few papers relating to lower plants. . In
1954 Dennis & Gray published a first list of fungi‘for
Shetland, together with some notes on-their habitats.
Accounts of some lichens and their distributions are in
Hawksworth (1961; 1966) and Duncan (1561). A good list of
bryophytes from Foula appeared in Hawksworth (1968) and

- of Shetland
.Paton_published a Hepatic flora/in 1972.

A detailed description of the Kergord plantation is in
Stewart (1962) and the trial plantations in Mainland are
described in Neustein (1964) . Several accounta of the
peat deposits in Shetland have been published including
Lewis“(lQll) and Birks & 'Ransom (1969). More recently
an excellent check-list of the flowering plants and ferns
of the Shetland Isles has been produced by Palmer & Scott

(1969) as a synopsis of a new flora to be published. The
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:check—list has been most useful in-thislsuivéy.v A'total
of 681 spécies,.sub-species, hybrids aﬁd varieties éfe
included. -

The only real phytosociological.accounts from Shetland
(apért from the Foula reporf) are the descriptions of the
Sullom;ahd Baltasound areas by Birse (1973) and Birse &
Robertson (1973) respectively, the generallrépoff By Goode
(1974) and the account of Shetland sea-~cliff vegetation by
Goldsmith (1975). Further details from these papers are
in Chapter 5. As well as the papers.by Goode and Spence
the Nature Conservancy Council report on the natural |
environﬁent of Shetland»(1974) includes accounts of Shetland
habitats (Johnson), the bioclimatic_characteristics of
Shetland (Birse), the marine vegetation (Irvine), and an

account of the freshwater ecology (Britton).



CHAPTER 2.

Environmental background.
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2. Environmental béckgrbund
| In this_chapter a brief account of some of<the physica1
factors affecting Shétland_is given, as well as an outline

of the land use of the islands.

2.1. Climate

The northerly latitude of Shetland and the influence of
the sea.ére perhaps the most important factors in determining
the climate of the islands. Shetland lies directly in the
péth of the North Atlantic degiessions, which sweep in from
the wést partiéularly in winter. The days are often cool,
- moist and windy with littie sunshine, especially in winter.»
However, high pressure over Scéndinavia generally brings
dry, Bright weather with winds from the eagt or south-east,
and these fine spells may last for some days at apytime of
the year (Nicolson, 1972).

ihe majority.of meterological records have been collected
at the Lerwick Observatory, although a few are available
from Uhst. Altitude does have important local effects on
the'qlimate and the observatory at an altitude of 82 m. is
perhaps more exposed than much ofilowland parts pf the

islands.

2.1.1.  Wind
‘Wind is practically a constant feature of the climate

and as a result the vegetation may be seriously stunted.
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'The flguree are high’ even durlng the flve."calmest"rmonths _
of the grow;ng season (Spence, 1957). The average w;nd
speed recorded at Lerwick is more than 29 km.p. h There

are w1nds of moderate’ strength for at least 40% of the year
(Senior & Swan, 1972) and gales are recordedi on everage,
'!58 dafs in every yeer (Nicolson,-l972). Apart fron‘the
Butt of Lewis, Shetland is the windieet place in thevBritish
Isles and at 24§'m. the mean annual wind soeed is already
four-fifths that of the summit of Ben Nevis at 1343 m.

(Spence, 1957; Nicolson, 1972).

2.1.2. Salt spray

Associated directly with the wind is salt spray. No
part of éhetland is much more than 5 km. from the sea and
spray cen be carried this distance even in snmmer., This
salt deposition was measured at the Observatory and it was
found that the most exposed continental station on the
Norwegian coast hardly collected as much salt in one year

as Lerwick did in one month, Jenuary 1958 (oddie, 1959).

2.1.3. Temperature

The average temperature figures for the year show no
extremes (see Tahle 2.1). The summers are cool with lower»
'temperatures than those recorded further south.. Spence
(1957) has shown that mean monthly temperatures during the
growing season (conventionally 5.6°C and over) from April.

to: late September, are equlvalent to those at 359-762 m._in the
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Central Highlénds.->zﬁe recofdsithé climaté'frbm'sea level
to 305 m,-aélsubmontane-oceanic and aﬁoVelthat,,at least
in the{sumﬁer, as'subargtié-oceanic. The relativeiy higﬁ
winter témperatures (see Table 2.1) reflect the maritime
influenée. The Gulf Stream continue§ éast Shetland as the
North Atlantic Drift bringing warm water to a group}of‘ |
small islands and in_conjunction with this the Qinds off

the sea are relatively warm in winter.

2.1.4. Day-length

Associated with the northerly latitude of the islahds.
greater day—lenéth} as compared with Central Scotland,rises
to a“ﬁaximum of 13% in June but any beneficial effect is
ﬁuch outweighed by the adverse features of the climate.

Miét and cloud reduce the average mean percéntage of possible
right sﬁnshine’to a very low amount, 20-25%, despite the
| long dayiight hours (Stewart, 1962). BetweenvMéy énd
September only 670 hours:of sunshine are recorded which
ié_loo_hours'less than the total recorded for‘many places

in the Inner Moray Firth.

" 2.105.0 . Snow
The high mean temperatures during the winter months
and the infrequency of very cold conditions means that

despite its noitherly'position, Shetland does not experience

as much frost and snow as the mainland of Scotland. 'There'
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is snow on-40-daYS'per year on average, but becéuse of .
the maritime'situation it séldom 11es‘for more than 20

days per year (Nicolson, 1972).

2.1.6. Rainfall

Raihfgll in Sﬁetland is,hot exgessive (see Table 2.2)
'ané this ié, in part, due to the low relief of the island
group. Thé average annual;record for Lerwick is about
1000 mm. (40") and 1140 mm. (45") at Baltasound. Ti'xe
higheét‘records are for ‘the area éround Ronas Hi;l,'where
the annual average is 1270 mm. (50"). The rainfalllis
well spread through the year with an annuai average of 248
rainy days at Lerwick. January and December are the
wettest.months (see Table 2.2) but even in the driest months
of May and June there islstiil an average of 50.8 mmf/

month.

2.1.7. Relative humidity

‘The relative humidity figures are high. | The average
mean isvsb to 85% which is higher than anywhere else in
Britain and this falls to 75-80% only from April to June
(Neustein, 1964). In summer there is a high incidence of
cioud'éqver, as well asrfrequent fogs. | Thunderstorms are

rare ?'an average occurrence of only 3 days/year.
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. 2.1.8. Bipélimatié sub;regioné

.Uging thermal zoﬁatipn‘as weil as moisture‘balange aﬁd
6ceanicity, Birse (1971) hés drawn up biéclimatic sueregions
for Scotiand éo £ha£-the vegetation:and soils 6f an area
can be related to the climatic type without direct reference
.to latitﬁdes.and altitudé (details'of calculations of these
in Birse;{1971). This systéﬁ is extended to Shetland
and fullf described in Birse (1974) . ﬁriefly, Shetland
félls within the bounds of four thermal sub-zones. The
southern‘boreal sub-zone (to which the'subﬁontane—oceanic
zone'of Spence (1957) appréXimately cotresponds, see
Section 2.1.3), extends to an estimated altitude of 45 m.
The 1imits of the thermal'éub—zones are very approximate
since.gxposu:e plays as important a part as altitude. ihe
lowgr ;imit of the orochemiarctic (sub-alpine) sub-zone is
put at 150 m. under very exposed-conditions which are the
most widgspread in_Shet;and. This boundary'is nore clear

since there are corresponding changes in the vegetatibn.

" Carex bigelowii enters the communities and the blanket.boé

community Erico—gghggpetum-maggllanic£.Moore 68. is replaced

-—— - - o -

lby fhefupland blankét'bbg type the Vacéinig:pricgtum tetralicis
Moore 62'(see Chapfer 5). The upper OXoboreal sub-zone

lies between the southern boreal and the orohemiarctic sub-
zdnes*but'it is 6ften'very narrow and indistinguishable from

the -southern boreal as regards vegetation and soils. One
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diffé:éntiafinéiféé;ure'mayvBé that land in this sub-zone

-ié abdvé the liﬁit where cereals can be grown, éven for
g;éssfeed. The full ordérctic'or alpine zone is only reached
on Ronas Hill.} As regards moiéture ali of Shetiaﬁd‘falls
‘within'the hyperoceanic sub-sector, so that the influence

of oceanicity can only be'established by comparison_with |

the mainiand of.Sgotland. _ The greater tendency for peat

to be formed than 6n the mainland can be atéributed to the

degree of oceanicity (Birse, 1974).

2.2. Geology and Togggraphy
2.2.1.. Introduction .

Much of fhe Shetland landscape reflects the character
and structuie of the underlying rocks.. For such a small
area the geology is remarkably complicated and a wide
variety of rock types occur.

During the Caledonian Orogeny large areas of rock,
mainly 6f sediméntary origin were metamorphosed and intruded
by igneous rocks and these form é la:ge part of the islands.
Sedimentary and volcanic rocks laid down and folded in the
léter»pa:tS'of this Orogeny are also important (Mykura,
1974)."

Mykura (1974) divides shetland into-tﬁo geologically
distiﬁqt éarts by the Walls Boundary fa@lt. All the area

of the Northern Isles lies east of this fault and the
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gently rounded north/soqth trending ridges reflect the

unde;lying metamorphic fock., Only the serpentine and metagabbro
areaé of Unét and Fetlar have no consistent trends but a
landscape characterised by rounded érags énd weathering

érags of sérpentinite. To the west of the fault much more
diverse rbcks give rise to a more rugged Eopography with no

such distiﬁct trends.

Sixty peréent of the land in the isiands lies beneath
the 256; contour (76.2 m.) (Senior & Swan, 1972). Apart
from the south énd west p;rts of Mainland the most extensive
lowland and gently undulating'dountry is in the Northern
Isles. However, altﬁough much of the land is not high
many slopes are steep and the land is frequently_déeply
dissected. Ronaé Hill is‘the highest point in the archi-
belago (453 m.). It is an areé of intrusive igheous.rocks

in the-Norfh Mainland.

2.2.2, | Drainage.

The relatively high rainfall, low evaporation and
generaiiy impefmeable rocks in the islands has led to a
highly-developed surface drainage netwbrk (Britton, 1974).
There are hundreds of lochs of various sizes ranging from
the Loch of Cliff in Unst which is the laréest freshwater
loéh in Shetland, to numerous tiny pools. There are abqndant

small streams but no rivers.
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2.2.3.  Glaciation

During the Plelstocene Period Shetland experienced
several phases of glac;atxon by local glaciers and the
western margrns of the Scandinavian ice cap and this cossi-
derably modified theilandscape (Small, 1969). It was
responsible'for the rounding of the topography as well as'
widehing and deepening'valleYs and voes (long narrow sea
inlets). Channels between islands were deepened and many
of the lochs now occupy basins scooped out during this
period. A blanket of boulder clay was left over much of

the lowground.

2.2.4. The coastline

The most characteristic feature of Shetland is its
incredibly involuted and varied coastline. The estimated

land area of Shetland is about 1440 kmz. The shortest

coastline, a single island of this area could have g::;-is
about 135 km long but the actual coastline of Shetland is
abour'1450rkm long (Flinn, 1574).7 No place in the islands
is more than 5 km. from the sea.

-Flinn (1974) describes a very old "outer coast" of
cliffs piunging_to a depth of 80 m. creared'over millioss of
years by ﬁarine;erosion immediately off—shore. This |

represehts the.limit of the islands as a feature of the

continental shelf and marks the final break of slope at the
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foot of the partly submerged Shetland hllls. ~This forms
less than one—thlrd of Shetland's coast. The.#emainder,
the-“Inper cOaSt" (Flinn, 1974), is more.chéracteristic of
sheltered areas in inlets and amongst the islands and is only
a few thousand years old, resulting fiom submergence of the
islandé only siﬁce'thé Ice Age and the subsequent marine
erosion of the drowned land. Gently sloéing cliffs are
characteristic of this inner éoast as are numerous boulder,
pebblé, gfavel; sand or peat beaches. Accumulations of
beach ﬁéterial occur’ as spits, bars, ayres and tombqlds
(Flinn, 1974). These are most common in the voes sticking
out from their sides. Iﬁ time these features may grow to
form a barrier across the voé and eventually a freshwater
lake may result. Some of these, in time fill in and become
dry land. |

Further evidence that Shetland has been drowned fairly
recentIy and is probably still sinking is that peat is often
found on.the beaches, although it is sometimes coﬁered by a
thin layar-of gravel. A specimen of peat from a deﬁth of
9 m. beheath the sea off_Whalsay has been datéd as 5,500
years old kHoppe, 1965). As the top layer was probably
stripped fo when the peat was drowned it.is probable that
in the last 5,500 years Shetland has sunk 9 m. at the very

least relatiVe,to.sea level.
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- 2.2.5. The gep;ogy and toﬁbgfaphy‘of.the:Nbrtherh'Isles

Ih this—éectioﬁ_a briéf account bf tﬁégéoiogj-ané'tbpo--
graphy of each island in the Northern Isleé grOﬁp_will-be
.éivénr(seé also Fig. 2.1).. . N | |
2.2.5.;. - Yell

Yell is the largest island of the-Northern‘Isles group,
'some 215 km® in extent, 27 km. long.and 11 km. wide at its
-5roédest part. Itvislsepérated from the Mainland of |
Shetland by the Yell Sound.

The geology is relatively simple; predominantly gneiss
with some thick bandg'of quartzite (Mykura, 1974). The only
sizeable area of quartzite is between the Hill of Reafirth
and the Hill of Arisdale. | These metamorphic rocks form a
series of gently rounded hills and ridges with éicharac—
teristic north/south trend. The highest point is the Ward
of Otterswick (205 m.). Over'two;thirds bf fell is covered
by a blanket of peat of average depth 1.52 m. The Geolbgical
Drift Map (1968) shows alluviai deposits beside a few streaﬁs
and thére are smail outcrdps of boulder clay around Basta
Voe, Mid Yell Voe, Whale Firth, Arisdale and Colvister and
much larger deposits in the area around Burravoe apd West
Sandwiék. The highest cliffs are along the exposed north-
west.éoast, although 10w cliffs separate the numerous wicks
" and voes of the séﬁ?h#west and east coasts.

The desolate central part of Yell as well as the north-
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"west-part[is.npw gninhébiééd;_  The>méjority of tﬁe 1,147
p;pulatioﬁ_(1§7l census) is‘ééncentrated»alongthe_mo;é
hospiﬁabie, lower, and more fértiie pérts'of‘the'coasé;ine,
particﬁlarly‘along theleaét cpast..
o Storm beaches with.bléwn sand are at B:eékin, Greenbank}
Vgtsettér, Copister and West Sandwick; but only at

Breckin and West Sénd&ick are there any real dune systems.
There are various tombolos and other depositional features
such aé_at the Ness of Géltagarth and‘Neés of Sound. The
loch at Gutcher is one cut off‘by'the growth of;a spit.
2.2.5.2. Kay Holm |

This.is a very small island (less than 4 ha.) lying
in Mid Yell Voe to the south of Kaywick. The island is
all below 15 m. and fairly flat. The bedrock is gneiss
and is covered by a layer of peat, apart from rocky outcrops

around the coastline. There is a boulder beach and a tiny

sand beach.

2.2,5.3. Hascosay

This island is in the Colgrave Sound between Yell and
Fetlar. Like Yell, the bedrock is gneiss aﬁd the majority
of the island is covered by blaﬁket péat apart from rocky
outcrops at the coast and patches of boulder clay at Housa
Wick. :-iﬁere are several sandy énd-bouldef beaches including
blowhtéaﬁd ﬁt‘Housa'Wick. The island is much larger than

Kay Holm, about 1.5 km. wide and up to 2.4 km. in length.
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The coastal and central parts of the island are below’ 15 m.
but in the south and north the 1and rises. gently to about

- 20 m. and is dralned by a series of small lochs and streams

radiating out to the coast.

_2.2.5;4. Fetlar

This is the third largest ieland of the Northern Isles
some 39 km2 in extent, an average of 5-6 km. in length and
about 9 km. wide. Itllies-to the east of Yell and south
of Unst and has thus always been somewhat of an outlier
being separate froﬂy;aln north/south island chain.

The name Fetlar is derived from the 0ld Norse meaning
"fat land" and even today the island is known as the "garden
of Shetland" (Thorne, 1974). Much of the croftland is
fertile and there is good grazing. This reflects the
geology which is different and more complicated than.that
in Yeli. A fairly detaiied geological account is given by
the B.G.E.S. (Report, 1967) and only a brief-summary is
given here taken mainly from this account. The western
‘part of .the island consists of a low anticlinal axis of
schists giving rise to high ground in the peninsula of Lam
Hoga.and some high cliffs around its coast. The‘eaetern
part of the island is of a unique schistose conglomerate.
At'this_ooast is a complex series of deep narrow geos with

huge stacks out at sea. 0ver‘mﬂch of the central part of
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the'island éabbfo'overiiés the schists énd the ﬁgjOriﬁy of
this has been métamofphqsed to the serpentine form. The
highest pﬁiﬁt'qh.the isléﬁd,‘Vord Hill, 59 m., is in this
éréa. Aidﬁgtthe'ﬁorth coast are a series of high 
serpentine cliffs known as the East Néap with aa;béiated
'.stécks and natural arches. Thé ciiffs are betﬁeen 76 m. and
100 m. in heiéht; Much of the‘islana is éovefed.by»dxifé
deposited during and after the Pleistocene Ice Age: . The
'valley between Stackaberg and Hamara field is a £ypiéa1 vy
shaped.g;agiatéd valley. There are nuﬁérous_sandy aha
pébﬁlé beaches. At Papil Water there is a large area of
sand with a féw stable dunes;

Peat of any depth is only found on the Lam Hoga peninsula,
West Gallow Hill, The Mires of Oddsetter and a smail aiea
around'Bxéugh Lodge. A series of}léchs and streaﬁs drain
f£rom the central higher parts of the island to the_coaét,
and as qn-Yell alluﬁial.deﬁosits are marked 6n.the Gedlogical
Drift Map béside some of the'larger streams;

‘The popuiation of about. 100 is all centred aldng'the
south and east coasts, although not on thé Lam Hoga
peninsuia. : AbandonédJcrofés‘are té be found in the northern

parts}

2.2.5.5. Small islands of the Colgrave Sound

‘There are several small, interesting, now uninhabited

islands-in the Colgrave Sound between Yell, Fetlar and Unst.
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Most of these have been visited and some sampled. They
are all between 4 ha. and 6 ha. in extent, gently undulating
and low-lying (mostly under 15 m.). A brief geoiogical

description of each follows.

_ 2.2.5.5.1. Daaey

This island lies to the north-east of Urie Ness, Fetlar.
The bedrock is the intrusive igneous rock; gabbro but
there is a blahkétléf peat over the top of the island and

outcrops of bedrock or mineral soil are only found by the

immediate coast.

2.2.5.5.2. Urie Lingey

Similarly, this island is basic gabbro with a peat cap.

2.2.5.5.3. Sound Gruney

The island is about 5.26 ha. in extent and along the
rocky shoreline boulders of the bedrock, serpentine, collect
'in small bays. There is no peat on the island but there is

a small area of drift in the central dip of the island.

2.2.5.5.4. Haa £ Gruney

‘ This island, which is a National Nature Reserve, is

also of.serpentine with some drift deposits occurring.

Wedder Holm lies to the south-east of Uyea. The bedrock

is schist, an extension of the Muness/Uyea block.



2.2.5.5.6. Lina

Lingﬁilies at the_south‘end of the Blue Mull Sound
between thé southern tip of Unst and Gutéher, Yell. It
is a larger islahd,'over>l;6 km. in length. The bedrock
is sdhist'with a vety small area of liméstone in the'extréme
ébuth-éast, vNearly all the island is covered by blanket

peat. This island is to be inhabited again.

2.2.5.6. Yell Sound islands - Brother Isle,
Uynarey, Bigga, Samphrey

of this group of islands lying between the south of Yell
and Mainland in the Yell Sound, only Samphrey has been
‘ visiéed. Apparently, geologically they are very similar.
The bedrock is gneiss and the majority of each island is
peat—cobe:ed. At the soufhern tip of each island a small
déﬁdsit of drift is marked on the Geological brift Map and
in Samphrey there is another outcrop at the eastern tip of
the island, at Bunglan. jThe isiands are now dll uwsiidiabited.
The highest point of eagh island is about 30 m., although
Brothef Isle is only 15 m. The coastline of each is rocky
with low ciiffs and small bays with boulder or sandy

beaches.

2.2.5;7.’ Unsta
Apart from the Muckle Flugga lighthouse, which .lies to

' the north of Hermanéss, Unst is the northernmost inhabited
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~island of the éritiéh Isles. It ié'appréximately 19 km.
long by some 8 km. widé,,léz km? in extent and the second
largest island of the Northern Isles. Except in the south-
west, Unst is a mode¥ately hilly island rising to a maximum
of 286 ﬁ. in Saxa Vord in the north, but its extremely
irregular outline ensures that only two small areas in the
céntre-of tﬁe iéland'areé are more than 2.4 km. from the
sea. .The geology is complicatea (see Fig. 2.1). However,
several detailed accounts have been given (Read, 1936;
Spence, 1958; Wheeler, 1964) and the following brief
description is drawn from these. |

The predominant north/south grain of the hills indicates
'the effects of the Céledonian Movements as in Yell. The
tectonic history of Unst has produced seven main structural
blocks. The Valla Field ridge dominates the block of
gnéisseé, which forms. the western part of Unst and runs
north for abbut.ll km. to éﬁlminate in Hermaness Hill (200 m.ﬁ:
lThe ;vérage height of the ridge is 152 m. and much of it is
blanketed by peat. The gneisses are bound to the east
by the.Saxa vVord block of limestones'apd schists which for
most of its length forms a narrow valley running-north/
south from Burrafirth to Be;mont (including a éeries of
loéhsi but in the north ﬁhe zone broadens and rises to the
higheat'point of Saxa Vord. The Skaw granite block forms
the'north—éaét tip of Unst and gives an impressive

cliffedicoastline. Most. of the south-east peninsula of
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-'_the island is fdrmedlby a belt of schists (Muness Phyllité).-
Except for fhe éea cliffs and some of_the steepesf slopes
much.of the schist exposures and parts of thé granite

block are covered inkdeep‘blanket~peat.: Between Hafoldswick
and Uyeasduﬁd lieS‘thé rollihg-countryside of the

éerpentine and greenétone'bidék. There is no peat accuﬁula-
tion on ﬁheée ultrabasic and basic récks but there are

large éreas of exposed rock and rock debris. The highest
points are all ﬁnde; 152 m. '.There are some lochs and a
defieS'of streams\draining the area‘v A fault separates

the Clibberswick serpentine bléck from the main.sé:pentine
block and greenstone and serpentine also outcrop at the
extreme easfern tip of the Munéss peninsula.

Alluvium deposits are found beside some of the larger
stréamé‘and boulder clay outcrops, particularly in the south
around Uyeasound and’alsé at Sandwick'and as a band between
the schistvand serpentine blocks of the Muness peninsula.

A narrow strip of boulder clay liés between the impressive

- gea cliffs and hill slopé'betweeﬁ Lund Wick and Wood Wick
on thé west coast. There are a few boulder beaches (for
éxample at Haroidswick), shingle at Baltasound and sandy
beaches at Burrafirth, Norwick, Skaw, sandwick and Lund.
The local population is increased by a small R.A.F. station.
The main settlement areas ére Norwick, Haroldawick,

Baltasound and Uyeasound. There are other scattered crofts.
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along the ‘north-east coasts and the Muness peninsula as,
well as at Westing on the west. coast. The large majority

of.thevisland is, however, uninhabited;

2.2.5.8. Balta and Huney

Thesé are tﬁo greenstone islands 1ying'to ﬁhe_eaat of
‘Unst at the mouth of Balta Sound. Balta is the larger of
the two, about 94 ha. and Huney much smaller, 23 ha. There’
are large areas of blown sand and small areas. of drift on

both islands.

2.2.5.9. Uyea

This is quite a large‘island, about 2 km. wide and
1.6 km. long and 243 ha. in extent. Geologically, it
represents an extension of the southern tip of Unst with a
seréentiné block in the weat and the Muness pﬁyllitea to the
easf.\v'The eastern part of the is;aﬁd is covered with
boulder clay apart from a stormbeach of blown sand at the

south-east tip.

2.3. Soils

‘These are described briefly in Chapter 5 in conjunction
with ﬁhe discussion of the various vegétation»types. Soils
in Shetland héve not been surveyed in detail apd because of
the complex geology it is difficult to genéraliée about
them. The soils of the Sullom and Baltasound areas were .

descriﬁed‘briefly by Birse and Birse & Robertson (1973)
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respectiQély, in the descriptions of ﬁhe_vegetation of
those-aréas;l Senior & Swan (1972) suggeétbthat most of the
soils were de;ived from glacial deposits, although in some
éreés they weré dériQed from the ﬁnderlying rock; These
latter-typés tend tb be thin and acidic, although on Unst

and Petlar extensive areas of éoilé'derived from basic
serpentiné and'greénstone rocks are quite féitile. A'The
glacialvdeposits and soils derived from them tend to be very
variable in their location, depth and composition. In the
main, they occur as small coastal patches and are usually
intenéively farmed. The most fertile»soils tend to be in.
ihe Mainland of Shetland, in the south and on the limestone
of the‘Tingwall Valley. There are small areas of machair
and particularly on the small iglands fertiiity is increaaed
by guanb.Peat (mainly of the blanket bog type) now covers a
considerable part of Shetland and forms an almost unbroken
blankét 6ver Yeli, western Unst and also large parts of
ceﬁtral and western Mainland. Much land which would normally
beIQuite fertile because of glacial till or limestone bedrock,

is now covered by waterlogged peat of varying depths.

2.4. ‘Land use
The population of Shetland at the time of the 1971
censgs was 17,327, of which less than 3000 live in the Northern

Isles. The county town.of Lerwick is in the Mainland.
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Iherefare not even any trué villages in the Nbrthern‘Isleé.

‘ Cfofts, the traditional agricultural units with about 2-4 -
hecﬁares of arable land and right bf.grazihg in the common
hill land or scattald, are groﬁped together in Eownships of
varying size and separated frdm neighbouring settlements by
éeveral miles of hill and moorland. New houses tend to be

' built around theseé existing séttlements rather than as
completely isolated units. The main settlements_aré shown
in Fig. 3.1. Despite a long history of depopulation, the
populétion of Shetland is now rising and with the recent oil
é&velopménts will probably continue to do so.

| The proportién of the populatioﬁ involved in the
traditiohal occupations of fishing and crofting d:gz-declined
over the last fifty.yearé with the growth of service
industtiés. However, agriculﬁure is still.importanﬁ.

From Séétions 2.2. and 2.3. it will be apparent that the
mdst'ferfile areas where arable crops are'grqwn tend to be
around the coast, whilst much of the rest of the islands
is.s¢attéld. Individual statistics for the Northern'Isles
are not available but for Shetland as a whole in June 1969,
the 142569 hectares of land occupied by either crops, grass
or réugh grazings were distributed as folloﬁs:-

'95% (135076 ha.) rough grazings (including 77212
hectares contained in 93 common grazings or
scattalds). '
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4% (5947 ha.) grassland.

1% (1550 ha.) tillége crops (including oats,

~ potatoes, turnips, swedes).
Scattald‘thus accounts for 50% of the fotal.agricultural
land (Senior & Swan, 1972).‘

Sheep farming is most impbrtant with a sgmmer total of
260,000 ewes aﬁa lambs for Shetland (Nicolson, 1972). Even
lthe smallest uninhabited islands are stocked with sheep;r
Cattle éﬁocks are tending to increase now with a 1570 total
of 7,033_1nc1uding 1,135 dairy cattle. Shetland ponies are stil:

imﬁortant-particularly in Unst and Fetlar. Poultry‘and

pigs are.keét but are relatively uniﬁportant. In recent
years goverphent grants-have-héléed_to encourage :éclai@ation
of pa;ts of the scattald by draining, Limihg, fértilising
_ and;surfacé seeding to give good pasture. -

7 *The scattaid does nbt%undergd a fegular burning regime.

Peatwcutting for fuel in‘sééttald aréas is important and
'there are vast déposits of ﬁeat particularly in Yell. A
rouéh"estimate of 203 million tonnes of raw peat or 16 million
tonnes of peat solids was made for Yell (Nicolson, 1972).
Severe erosion restlts in areas which are over cut or where
the top sod is not properly replaced..

Shétlgnd is virtually devoid of trees. In the Northern
‘Isles they are restricted to sheltered walled gardens and

a very few cliff sites. The only large area of woodland
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is-a plantafion of about 3;5 ﬁecfareé aﬁ'Kergérd in thé-
Mainland of Shetland planted between 1909 and 1921,

| Déépitg-the vqfiet§ of_mine:ais occurring_in Shetland-
mining and quarrying are_uﬁimpoftanégl This-islmainly because
few éccur'ih quantities suffiCient‘té-make,e#tracﬁidn
é¢oqomi¢al. Stone for roads is cruShed in Yell and7Unst
and>some falc‘is still mined in Unst.

In the Mainland of Shetland some land has recehtly '
been used ‘for oil relétéd develoﬁments. As yet, the
Northern Isles are unaffected, aithough suggestions for
deveiopments at both the head of Basta Voe and Baltasound

have been made.
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3. Methods
In this Chapter the methods of this survey are

described.

3.1. Introduction

A phytosociological project of this kind could be
approached using a number of different methods. These
v;rioua'approaches have developed over years of general
interegt.in vegetation déscription in'mahy parts of the world
and are adequately summarised in the literature.(e.g.
Whittaker, 1962; Shimﬁell, 1971) and need ﬂot be restated
here. |

| This sutvey has been based on the methods and concepts
of the Zﬁrich-Montpelliér School (Qo named after the two
centres in which it originated). It is sometimes also
referred to as the Braun—Bianquet School after Professor J.
BraunQBlanquet, who developed the ideas and methods of this
gystem of vegetation deacription énd.classification (Braun-
Blanquet, 1921; 1928).

Sincé its foundation the Scﬁool has developed a very
comprehensive system of phytosociology, details of which are
given by Ellenberg (1956), Beéking (1957), Moore (1962),
Whittaker (1962), Braun-Blanquet (1964), Shimwell (1971),
Westhoff & Maarel (1973) etc. Despite criticisms of the

methods (e.g. Poore, 1955a,b,c; 1956a) the system has been
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successfuily adopted,ipafticuiafly ip‘récent yearé to
-describe'British vegetation (é.g. O'Sullivan, 1965; Ivimey—
Cook & Proctor, 1966; Shimwell, 1968; Bridgewater, 1970;
Bifks,-1973; Jones, 1973; Wheeler, 1975).

The feaults have been analysed uéiné traditional methods

with the aid of a~digita1 compuﬁer.

3.2. Mgphodé used.

Wheeler (1975) recognises five stages in a descriptivé
‘phytosociological survey:

1. Selection of the vegetational parameters that

are to be useqd for description.
2. Sampling of vegetatién.
3. Compariéon of samples.
4. Extraction of vegetation units.

5.- Characterisation and systematiSation of the
units.
An.ekcellent review follows of the many ideas and
methddé in the literature relating to each of these steps

and thus this account will be limited to the actual methods

used in this survey using the above stages as a framework.

3.2.1. Sampling Erocedureé

COIiécting-samples, repreSentative of the vegetation at
a given site, is the basis to any phytosociological survey.
Thus, sampiing must be efficient and useful for the project

in mind.



vsite seléétipn

For ﬁhé_firsﬁasummer-s fielawork (1973) an essentially
¢bjectivé approach 'to site seléétion w;s'attempfed. In .~ I
'.conjunc#ioﬁ-with J. Hilliam 500 sités were choéen‘usiné
 t§p§om;yfs§19cted map qdprdinatéa. .Y al;'typeé of vegefation
were to be sampled it was felt,tﬁaf'this would be a-usefﬁl |
method of locating_siteS’all overVSﬁetland and, hopefully,
representativé of the vegetation. Each of the 300 Grid
v References weré conside:eé as 1 hectare plots'to be sampled
as described below.

This method provéd to form a useful basis to the survey
since the sites were well distributed over:the islands;
However, in the two followinéffield gseasons a subjective
approach was adopted. The objective location of sites was
rejected for a number of reasons: |

1. The vast majority of sites fell on blanket bog -~
as wquld'be expected in islands where this is the predominanﬁk_
vegetation. ~After collecting many sampies from boé
,gommunitiés in the first field season, it was félt that too
mény obvious and interesting vegetation types were béing
omitted by random sampling and that the_survey would be more
useful if some of fhg smaller areas of different types of
vegetation weré selected subjectively and sémpled.

2.' The actual location of the sites in the field was

difficult and poésibly often inaccurate. Much of the land
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in the Northern Idles lacké.good landmarks and thus the

:andbm doordinéteé were difficult to f£ind in the field and
location was time-consuming.

3. "In addition, sites were often several miles apart

~ and fiequently a long way from the road or other points of
- easy access, and thus égain the method was thought to be

. too time-consuming and,‘the:efore, inefficient.

4, A few sites fell on small islands which are not
always easily accessib1e§-.irhe smalllislands are interesting
and it was felt besf to visit as many as possible whenéver

the oppqrtunity arosé; ignoring whether they were "marked"

» or not.

It is interesting that Moore et gl} (1970) had previousiy
made similar conclusions in their study. Wheeler (1975)

favoured a subjective gampling atrategy as the only feasible

‘method of visiting a large number of sites in a period of

three years.

Subjective samglihg .

In order to record a wider selection of communities in

" the aummer months of,1974'and 1975, ten major vegetation
_ﬁypes which'had been-sgeﬁ’Wére listed and an attempt was
.fmadé to take sémplesféf’egch from éreas'of gneiss, schist,

': quartzite, grénite,'Sé?péﬁtihe and gteenatone, the major

bedrock types in the‘ﬁbrghe:n Isles, and to visit as many

parts of the Northern.Isles as possible.
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The ten vegetétioh types,ﬁéré:e‘
1. Blanket bog.
2. Hgaﬁh.
3. G?assland;
4, | Wet meadow.
5. Saltmarsh.
6. 'Saﬁd dune.
7. shingle and bouldér,béaches.
8. Road-side'coﬁmuniéi¢s§
9. St;eamside'communiﬁigs.
1o. Diaturbed communifieé;.e.g. areas of old
péat'éutting'etc. J
As'well'as help from Gedlogical Maps and Ordnance Survey
maps, much help in locating approp:iate sites wﬁé givenlby
localApeople. Once again, én aréa.of 1 héctare was usualiy
sampied, although at particularly ‘interesting sitea.or whére :-\
the full expression of the végetation type-was over a larger
(or'smaller) area the Size of #he sampling area was adjusted;
The sites which were sampied for this survey are shown in

Fig. 3.I.

3.2.2.. Stahd selection at a given site.

Af each site samples were taken which represented the
full expression of vegetatioh within the hecta:é area.
Despite the objections to such subjective'sampling'it seems

' ’4-.



FIGURE 3.I. Distribution of sites éémpled-in the
' : ~Northern Isles.

o1 2 3 o
[ W NS W Km
' o L\,
® e
9
° °
® 9
® .
.
‘3r;TA- ND
© BALTA
. .
UNST _ 0 HUNEY
»
e
®
Y
°
o

SOUND
@ GRUNEY
. . [JURIE LINGEY
DAAEY ®

BROTHER
. ISLE
Q KEY
" UYNARE @ SITE.

. BI GG}‘%

* OORFASAY

Q SAMPHREY
\J



that as ldﬁg.és‘certain ciitéria are observed it is fhe
most”éfficiént method. Moore et al. (1970) ;andomiyvsampledv
a saltmarsh area and céﬁpéred the results with #hose
'cdilééted-gging‘tradifioﬁal sampiiﬁg techniques at the'séme
ﬁime aﬁdvfoﬁnd‘very little diffefence'between:them._-Many
other Qegetatidn surveys by Z.M. workers have beeﬁ cdnducted
using such subjective sampling and Becking (1957) suggests
this may be one of the main reasons for the success of thg
syatém,-fet 1t must also be récogniséd'that it is pofentia;ly
_6pen to mdre serioué’criticism‘thah perhaps any other aspect

of the system.

Criteria for stand selection.

1. The samples taken must be represenﬁative of thé
different developqentsmof vegetation at a given site.
_Euénberg (1956) sﬁfesses.the need for a thorough.redonnaisancé
of-the area before beginniﬁé éd sample. 'In an'area.of about
1 hectare this is feasible and not too timeecoﬁsuming.

-. 2. The size of the plot must be large enoughltb show
the full expressién of the stand, but not too big so as to
encroach on a'aecond cpmmunity; Traditionaily a minimal
area detérmination is made (for details see Braun-Blanquet,
1964). In pﬁactice, however, it seems that often species-
area éurves are not asymptotic and there are substantial

probléms in an exact determination of the "minimal"” area of

a stand (Hopkins, 1955). Nevertheless, as a rough estimate
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the concépt_oflminimal area is apéarently uséfnl.

‘Basicaily fhe size of the plot is succeSsively'increased
untii few new-species are recorded. A-species-area curve
can be”dtqwn-and this will flatten off at the.appfopriate
8size. | |

Pig. 3.II gives seven examples of speéies-aréa cur§es A
made from shingle, saltmarsh, sand dune, grassland, wet -
meadow, ﬁeath and blanket bog. These suggest a minimal area
of about 4 square metres for ail these tyées of vegetation
e#cept saltmarsh, for which 2 square meﬁres is suitable.

‘This was usually arranged as a square or rec£angular quadrat.

3. Uniform stands of vegetation must be chosen for
subjeétivé sampling to be successful. The'probléﬁs of

"uniformity" are discussed by Wheeler (1975) and particularly
in areés-with vegetational mosaics these are quite difficult
,to_reaolve. In "hummock" and "hollow" vegetation in blanket-
bog most usually two samples were taken, particularly if #.
differént species complement was obvious. Patches formeé

by local dominance of a particular species were not aampledﬂj,
sepafately, unless.certain additional species were obvioualy o
'aésociaﬁed with them, or there was an obvious habitat factor

difference.

3.2.3,. Sample records

Field'recording was done‘wiph J. Hilliam, who was

wofking on the Mainland of Shétlénd. This proved to be more'
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thorough, more efficient,-more enjoyable and more economical
as far as transport was concerned.l_

The|standard sampling_unitlrnnzrmt practice is the
Aufnahme (German) or relevé ('ﬁéﬁeh) ‘A 116t of species
present in the plot is made and additional characteristics
of the vegetation and habitat are recorded (see Fig. 3 IIX;
also, Ellenberg, 1956 Braun—Blanquet. '1964; Westhoff &
Maarel, 1973). |

The sample records were made on record cards printed
for this surveyr An example is shown in Figqg. 3 III..'

spgcies present

. In each stand all the phanerogams. bryophytes, lichens
and algae (if present) were recorded. Any species which
could not be definitely accurately'named.in the field was
collected for subsequent determination. .,This:mainly applied
to the algae and some bryophytes. . Carex species in.‘
vegetative form only, presented some_problems'at first._ Non-
flowering examples of Euphrasia were only referred ‘to genus;
althoughvflowering specimens were sent to Dr. P. F. Yeo
in camhridge for identification.J Non—flomering specimens -
of Hieracium were usually tentatively referred to as‘the |

‘gpecies recorded for that area by Ww. Scott (Scott, pers.

comm. and Palmer & Scott, 1969). Lophocolea bidentata and
L. cuspidata were not distinguished. All records were
| assigned to L. cuspidata, the most frequent species (Paton,

' 972)
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A few species may haVe*Eeén missed in'samﬁleS'taken,at
'the'beginning of the field season. However, the majority of
Shetland species would be present in some form between June

and - September (the months:whenfthis survey was undertaken).

Ranunéulus ficaria is a vernal species which'méy have been
missed.

Hybrids and sub-species were generally not distinguiéhed.

Cover and vegetational records

Brief notes on the structire of the vegetation in each
. sample were made. Total cover and heighf of each layer was
recorded as well as the cover of each species. . The followihg

scale was used for species cover:-~

Cover value used.

+ scarce, leas than 1%, cover small.

1 1-20%.

2 20-40%.

3 40-60%. S " | b
4 60-80%.

5 80-100%.

Any additional speéies recorded from the community outside
the plot were recorded as " -".
An estimate of sociability of each species was made

--ﬂolldﬁing Braun-Blanquet (1964).

Sociability values used.
Sociability 1 - planta growing singly within plot.
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‘Sociability 2 plants grouped or tufted.

" 3 - plants in small pétchesfor.cushions.
" . 4 - plants in small colonies, in
' - 'extensive patches, or forming
carpets.
" 5 - = pure populations or great crowds.

‘These "cover-abundance" scales are obviously imprecise
and muét be subjectively assessed by the worker. However,
they may be quickly recorded and are useful in later descrip-

tion of the vegetation units.

Enfironmental infarmatibn.

This'information was not to be used in defining the
vegetatién units, but useful in description of the vegetation
types. Peatures of the plot noted were slope, aspect, néture
of the subatratum; hydrology , éH, as well as the>genera1
features of the surrounding topography-aﬁd the use of the

land.

3.2.4. Extraction of the units of vegetation.

The various methods available for the comparison of
stands and detection and extraction of units of vegetation-
have'been discussed by Wheeler (1975); and only comments
appurtenént to the methods used in this survey are given-ﬁene..

Aé Wheeler describes, raw data may be incorporated into
a primary matrix or raw table where columns represent indivi-
duals (samples; aufnahﬁen), and the rows represent the.

attributes (species) which define them. .The intersections
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céﬁtain'inform@tionlﬁq&éiitative or'quantitativé)'relating
té*th§‘§QCur:éq§e;bfﬂeath speciéé=ip a given sample. The
pq;centgge obcﬁ;ﬁence of a given SPeci§a in_the data set

fépréaeﬁté'its degree ofréfesé;éé. If the samples are of

equivalent size this is referred to as constancy and may be

exXpressed in the terms of percentage class.

Class.  Percentage
s - ‘ra:.xg_g..
LI &

Ii | - "21-40
I1I ' 41-60
v 61-80

\'4 81-100

3.2.5. claasiﬁication by re;arrangement.of the raw table
Re~arrangement of the primary.matri# to providé “ciusters"-_;
is the;t¥aditiona1-Z.M. methdd of sorting‘thg raw daté set.
The positibns}of rows and cplumns are re-ordered to reveél
"blocks" of c;frelated species which.maylﬁe used to define
~ groups of aufnahmen. The technique is subjective and=may
be difficult_at first withoﬁt thg help of.a more experienced
phytoaociologist. Full details of'thé method are'giveﬁ
by Ellenberg (1956), Shimwell (1971)<5nd Westhoff &
Maareli(1973)} and summarised by 'Wheele: k1975).
Samp;es and speeiés are simultaneously classifiéd and

 the end-point is a différentiated table, in which
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the contained vegetatidn units are displayed together with
their characterising species. _
L o and :

such sorting is traditionally by hand/is thus extremely
time-consuming and laborious, as well as error-prone. Thus,
in this survey the Z.M. table method was used but with the

aid of the digitai computer.

The zﬁrich—Montbellier table method
using the computer.

Initially the raw data a‘:'eér:: left 'split‘ up into.the 10
types discuséed in 3.2.1.

i‘he sample datakx)eea%- arranged éccor‘ding to the "Dublin"
format (Moore, 1971) using the same format as~specified.by
Ceska'& Roemer (1971) (Wheeler, 1975). For this, only the
.cover-values of species can be recorded. Proéram SHUFFLE
- (Wheeler, 1974) was used, which allows rapid and error-
free fe—ofdering and re-writing of the species-sample matrix.
' Essentially, it jﬁst represents a mechanisation of the
traditional Z.M. processes, using the computer as an aufbmaﬁic“
typewriter.

The 10 tables so produced were examined and it was
found that the data of the roadside, streamside and disturbed
communities could equally well be redistributed amonst the
other 7 tables. It was decided to display pool data and
base-rich flush data separately which makes a total of 9

tablés,'all of which are included in Volume 2.
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In t:a@itional Association Tables of the Z.M. School
species characteristic of the:higher éy@taka are identified.
This-QaS'not attempted since it was felt'that_fhe species -
éfoups identified gave a very clear picture of the structuring
of the tables. | |

Inladdition. many of the‘charactér specieé of the varioﬁs
syntaxé-which'have been'citéd by‘preéious workefs, are .

‘ébsent ffqm the Shetland flora.

All the various'vegétation.units inieach table were
»givep temporary "Group" names based upon;the most prominent,
_constané'or diaghostic species. These Groups form the

basic descriptive units of Chapter 5.

3.2.6. Units of vegetation.

The fldrist;c characterisation of vegetation units. Vegetation

units may be defined in terms of their floristic composition.

The characteristic species combination of a syntaxon consiasts

of constant companions, differential species and'character
species and these are the three types of species used by the

Z.M. School to define a unit.

constant sggciés are species which occur in 81-100% (i.e.
constahcy Class V) of_the-aufnahmen of a given vegetational
unit.

Differential species ('Differentialart'; 'Trennart') are
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speciéS'with'marked affini£ieé to‘pérticular vegetational

units and may be used to differentiate betWeén'them.-»>

.ghgracter Species (1Chérakterart': 'Kennart') are fathér-'
spéci;l:differential species ofin;rrow sociological amplifude
which are-more or less resfricté@-ﬁo specific vegetation
ﬁnits.g

‘Three categories of charactér species can be‘recqgnised
according.to their degree‘of faithfulnéss to a:partidu;at
afntaxbn (Braun—Blanquet, 1964) :- |

. Exclusive taxa: Fidelity 5; Completely or almost
completely restricted to one vegetation unit.
one vegetation unit but accurring algo with a low degree of
presence in others. |

Preferential taxa: Fidelity.3: in_several vegetation
units but optimally developed in one.

The faithfulness of a:g;ven species to a community-type
can'only be assessed when data relating to all; or most, of
the vegetation of a given area is available. Traditionally,
.chéracter species have formed an important part of Z.M.
methodqlogy, although it séems likely that abéblﬁte character
species'are practically non-existent (Mueller-Dumbois & |
Ellehberg, 1973) -~ occurring oniy és highly specialised
plants éf extreme habitats, or as endemics 6r‘rare apeciés

of low presence within their vegetation unit, and thus of



limited d;agnostic value.,_

\ | This 1s because many speczes have only a limited
geographical range and thusva species;may;only be valid ih
the particular area where the unit was originally described.
hleo, the sociological affinities of mahy‘soecieslseem'to

vary with geographlcal regions. Attempts have been made

to accommodate this by the erection of geographxcal categories
of character species (Becking, 1957)

Other pOSBibllltleS for the floristic characterisation
of vegetation units have been explored. For example,
Westhoff & Den Held (1969) use "kencombinatie" or combinations
of charactex species which are exclusive to a particular
vegetational unit, although noné of the individual species
need be. ’ | |

Other means of floristic charactetisation are reviewed
by Wheeler (1975). : |

Types'of Unita.

The z M. system 1s a hierarchical class1fication in

}which the Associatlon is the basic unit.

éggggéatlgg’ An abstract floristic unit defined by its
characteristic species combination. Associations may be
fused into'higher units or sub-divided.into lowet units.
‘ .Ttaditionally. a suffix is attached to the name of a

uhitvtO»show its rank:-



class . - etea.

Ordér' . \ - A’e,t.afvliav.
Alliance ' - ' iqn-
Association - etum.
SubéAssoéiatioﬁ‘ - étbsum;.
variant |

'SQ$;Variant | ' lfl. engzng.

Pacies .

Uniﬁs above the Asésciétiéh afé de£ined by ghafééter species
and in general thej do §oasess character specigs of high-
fidelity (Westhoff & Maarel, 1973), and norﬁally corfespOnd
tbbweli—definea ecoibgicél categories.

bifferentiél species distinguiah sub—uﬂits}below the
AsSociétion, apart from thé facigs_which ia_characteriéed‘by'- 
the'ddminance of a-éa:ticular.species.

Other terms referring to vegetational units in this
_su;véylaré:- | |

"typicum” or "typical": term used to designate species-

pobr gfoups of lower-order units with no differential species

of their own.

‘& Den Held (1969) to refer to spéqies-poor gfoupings.
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3.2.7. Syntaxonomlc work.

An attempt has been made to. refer the Groups aéparent
fafter analysis to pre-existing un1ts previously_descrlbed-
by British -and Continental phytosoc:ologists. _.'

When a Group obviously fits an establlshed unit it has-
been asszgned to it. Frequently, however, . the exact phyto- :

socioiogical telationships of the Group wefe uncLear andithe
cGroups have been left as noda with ad hoc names which can
idéntifj:them until further work clarifies their exact phyto-
_ sccioloéical ﬁosition; Rarely, a new unit nas been
_establisned:but only when there is sufficientvdatauavailables
to be certain this is correct and that the vegetation does
not merely renresent a geographical variant of a previously}'
descr ibed unit. | |

The;arrangement of Associations into higher order

gyntaxa essentlally follows the schemes of Oberdorfer et al.

(1967) and Westhoff & Den Held (1969)



CHAPTER 4.

SYNTAXOMOMIC CATEGORIES USED IN THE CLASSI-

PICATION OF VEGETATION FROM THE NORTHERN

ISLES.



S'ntaxonomic categories used in the classification
) of vegetation from the’ Northern Isles. '
'Ihtroduction

A-comprehensivefsyntaxonomic scheme hasfbeen formulated,
mainly‘hy continental'phytosociOIogists, in which to order
and classify plant'communities. fhe_schemevis'a hierarchical
"clasSification in which the basic units of vegetation
(Associations) are grouped into‘higher order.syntaxa -
Aliiances, Orders and CIasses in ascending'sequence. Apart'from
distinctiVe floristic units”these categories'generally refer

to distinct structural and physiognomic types and frequently

' - to specific habitat conditions. The exact statua of a

syntaxon’is not always clear and the-precise meahihg of it
may be interpreted by different morkers in different_ways,
'Varioos syntaronomic schemes have evolvedFOVer the years and
-thus naming of a specific unit ot vegetation is sometimes
. aifficult. | |

In this sectiohta.hriefzaccount'ofithe various;higher R
syhtaxa encounteredfin thisﬁsufveptandjwhich wiil be referred
to in the»following_sections, is given. In the main, the
_classification adopted by'Westhoff & Den Held (1969) has
been foliowed. »In the references'to characteristic species
of thevVarious syhtaxa those'species occurring in Shetland
are marked. Many of’the species have been encountered in

- this survey but other records are from. Palmer & Scott (1969) .

(floWering plants and ferns); Paton (1972) (Hepatics)r




R

ﬁafbu:g'(1963)“(b:yophytes);

4.1, | Qiassu CAKILETEA'MARITIMAE‘ﬁ. Ti. ef Pseising 50.
J'Tﬁese are openaeommuniﬁies of annual‘halouitfopﬁile
speeiesfof straudllinesﬂand«coastal jetsam_(ShimWell,‘197l).

Sueh communities are found throughout Europe and-atlantic

North America aleng sea-shores, estuaries and in salt marshes.

Characteristic sgesie :

The commuhities are exceptionally species-poor and as
a result there are~not true Class characters. 1In the
Netherlands Westhoff & Den Held (1969) suggest Atr121
hastata-as a weak character spec1es.
| Gehu & Gehu (1969) descrlbe three Orders in ‘the CIass-‘
the ==ghorgiggal13 peplz§ Tx. 50, the Cagéleta i3 m rltimae
Tx. ap. Oberd 49 and the Thero-Suaedetalia Br.-Bl. & De |

Bolos 57 em. Beeftxnk 62. Only the Cakiletalia has been'

=

recorded from the Northern Isles.

4.1.1; order: CAKILETALiA MARITIMAE Tx. aggd Oberd( 49

The order eneoupasses pioneer communities.of the sea-
shore which may ofteh be covered with sand. - The‘communities:
'arec}?iamp to fairly dryground above the tlde—line and the '
'prlnc1pa1 species are phanerogams and brown seaweeds. _ The

_ order is found in Europe from North Norway and the Baltic

to the West COast of France.

T



-charécter s§¢cie§:
Eér Nﬁ:ﬁhéWesf Europe at least Westhoff & Den'ﬁéld,
(1969) su§gest:- | |
Cakile maritima
Salsola kali var. polyéarca
Qakile maritima ia recorded in Shetland erm a numbe:_ofu
beachea.' |
Two Alliances are reéognised within the Order. These

are the égggggég;g§=%;g§g£gégg (Nordh. 40 p.p) Tx. so_andvthe

Salsolo-Honkenyion Egg;giggg Tx. 50, which was called the

Salsolo-Minuartion peploidis. Only the Atriplicion littoralis

it

had definitely been recorded from the Northern Isles.

4.1.1.1. Alliance: ATRIPLICION LITTORALIS (Nordh.
40 p.p.) Tx. 50. ‘ R

This is the Alliance of strandline communitieg_developed
on piles of organic materia; QccaSionally mixed with blown
saﬁd. The Alliance'is'widegpread -}along the West COBS£ of -
-Européffxém north Norway fo the north of _Frénqe aﬁd.evén into

eastern Europe.

Character species:
Gehu & Gehu (1969) suggest:-
'vAtriplex littoralis
A. hastata
and.wéstﬁdff &'Den~Held (1969) add'TriélequSgermum maritimqﬁ;

Atrig;éxllittOralié-is not a Shefland gpecies. -



4.2. Clasgs: AGROPYRETEA PUNGENTIS GEHU et GEHU 69.

Synon Artemisietea vulgarie TX. & Prsg. 50 P- p{
: Plantaginetea,maiori; Txi & Prsg. 50 p-P.
cakiletea maritimae TX. & Prag. 50 p.p.

Within this Class are perennial communities of the halo—
.nitrophile strand boundary zone which are most frequently found :
in exposed situations (Shimwell, 1971). Such communities .
are found along the Atlantic and Mediterraneau coasts. . The
Class wasg created by Gehu & Gehu (1969) to accommodate-
communities previously placed in the éggggggggggggg;gg_gzisgi
 Nordh. 40 of tﬁe Plantagi_eteg majoris and in the COnvolvuligg

gggg; Tx. 47 ap. Oberd. 49 of the Artemigetea vu_garie, but

O gt ot ot et Ot gt et gy o
p—t—1—+—1—3— SEREEERREEES

uhich showed allegiance aleo to the caEElEESE_EEEEEEQES becau-e
of the presence of certain halonitrophile species. The
aesbciatioue were perennial communitiee and so could not be
eatiefactorily accommodated in the Cakiletea, which is a

Class of often unstable communities withAmainly-annual species.

Characteristic species:
Gehu‘& Gehu (1969) suggest :-

Agropyron pungens
Agropyron acutum
Crambe maritima
Suaeda vera
AsAditferential species from the Plantgg inetea and the

Artemieietea the followxng are listed--
F——r—1—
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Atriplex hastata:var;-salina +
Atriplex litteralis |
‘.Cakile maritima f
and certain biennials or perennials:
1'Beta vulgaris ssp. perennis
Lavatera arborea
These SQecies marked + have been recorded in Shetland.

(N.B. Varieties'were not distinguished). The Class is divided

-~ into two Orders: the Honkenxo-Crambetalia maritimae Gehu &

Bothrhave been described from the Northern Isles.

4.2.1, Order: HONKENYO-CRAMBETALIA MARITIMAE GEHU & GEHU 69.
' This essentially an Order of the North-Atlantic and the
Baltic. Only one Alliance is recognised within the Order

and this is the Honkeggo-Crambion maritimae Gehu & Gehu 1969.

4.2.1.1. Alliance: HONKENYO~CRAMBION MARITIMAE
- GEHU & GEHU 69.

_ This Allianee is found along semi-protected to quite
exposed coasts. The eommunities are open and fairly simple
and-donposed of halonitrophilic biennials and perennials.
The communities are often not very stable. - The substratum
may be coarse sand or pebbles mixed with abundant organic

materiai.



characterlstlc sggcie :

Gehu & Gehu (1969) llSt‘

‘Beta_vulgarls ssp. pereﬁnis Raphanus maritimus

Crambe maritima + , Rumex crispus var.

Honkenya peploides + triangulatus + -

Lavatera'arbOrea R. rupestris

Sonchus maritimus

‘Those species marked + are recorded from Shetland.

4.2.2. Order: AGROPYRETALIA PUNGENTIS GEHU et GEHU 69.
ihe distribution of this Ordef'is-in Mediterranean and
Atlahtic regions. Thé Order encompasées the veéetation of
closed well-gtratified communlties above the 1evel of 4.2.1.
The substratum is dlverse but generally enriched with organlc _
matter. There.ls one-Alliance w1th1n the Order apd this is

the A opyrion ungentxs Gehu & Gehu 1969.
J=Y=B

4.2.2.1; Alliance: AGROPYRION PUNGENT;S GEHU et GEHU 69.

Since there is only one Alliance the characteriatics of
the Alliance are as the Order.

-Characteristic.species:

Gehu and Gehu (1969) list:

Agropyron pungens
Agropyron écutumj
Suaeda vera
Lepidium latifolium

None are Shetland species.
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4.3,  Class: AMMOPHILETEA Br.-Bl. et Tx. 43.
In this Class are grouped the communltles of embryonic
ahd~mdb11e dunes fromlthe Mediterranean and Atlantic coaets-

of Europe..

Characteristic species:
Agropyron junceiforme . - Eryngium maritimum
Ammophila arenaria ' Euphorbia paralias

Calystegia soldanella

Agropyron and Ammophila are recorded from Shetland.
A new divxs:on of the Class into three Orders was
proposed by Gehu & Gehu (1969). The three Orders they

- suggested were the Elymo-Ammophileta a;‘a arenariae Gehu &

Gehu 1969, the Euphorbio-Ammophiletali

1t 11— e

renariae Gehu & .Gehu

.1969 and the Ammog etalga arundinaceae (Br.-Bl. 33) Tx. &

Oberd. 58. Only the E __xmo-Amm=ghlletalia was encountered in

p——t— 1t ———i 3 —r——t——1

~Shetland.

4.3.1. g;aerz ELYMO—AMMOPHILETALIA ARENRRIAE GEHU &
o GEHU 69,

Synon: Elymetalia arenarii Br.-Bl. &
Tx. 43 p.p.

The‘distribution of this Order of young dune vegetation
is eseentia11y5Nbrdic and Baltic extending to the Prench
Channel.COast.

Characteristic species: |
Those proéosed by Gehu & éehu for the Order were:-

Ammophila arenaria .+
Agropyron junceiforme ssp. boreoatlanticum +

~ Calamagrostis baltica
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As differential species from the other’ two Orders
- the follow1ng were suggested:-

Elymua arenarius +.

o Lathyrus maritimus +
,Thqse_species,marked + have been recorded in- shetland,
‘although subspecies were not identified. ,
| The Order was subdivided into two Alliances: the
Agropyrion bo boieoﬁtianticum Gehu & Gehu 69, and the Ammophilion
bo;ealis Tx. 55 p.p. em. Gehu & Gehu 69. The Northern Isles
'vegetation was. tentatively assigned to the Agropyr

boreoatlantxcum

4.3.1.1. Alliance: AGROPYRION BOREOATLANTICUM GEHU &
' ' GEHU 69.

Synon: Agropyro-Honkenyion peploidis
Tx. 55 p.p.

Communities of this Alliance represent the firs; in the sand
dune sequence which may still very occasionally be immersed
btiefly'by the sea.

. Characterlstzc sggcies.
Agrogzgon ]unceiforme ssp. boreoatlanticum is the only

chéracteristic'species of the Alliance listgd by Gehu & Gehu
(19695, and Eixmus arenarius is given as a differential.
Howévéf, the exact status of this last‘spec;es is uncertain
sincé-itfis'aiso listed with Lath zrﬁs ﬁaritimua as a

differential of the Amm_ghilion.
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4.4. Class: FESTUCO-BROMETEA Br.-Bl. et Tx. 43 em. Tx. 61.

. Dry, ahthrepogenic; base-rich-grasslands_are placed in
this cClass (Shimwell, 1971a). Derails of the distribution of
the claSa and ef‘related Classes are given by Shimwell (197;a).
Most ef'the speciee-rich grasslands on calcareous soils in.
eentral and western Europe can be referred te this Class.

There are two Orders’ of the Festuco—Brometea in central

e s et et e ey e v o e vt
E == ]

“and western‘Europe. One, the Festucetalla valleliacae Br.-

sS|E=E== ——-—-——-— ]

Bl. & T™x. 43 is absent from Britain. The other is the

It = =

4.4.1. Order: BROMETALIA ERECTI Br.-Bl. 36.

_bry and semi-dry ahthropogehic grasslands on base-rich
‘soils with a little humic material are placed in tﬁis Order.
These grasslands are referred to as "sub-Mediterranean and
sub-Atlantic" (Westhoff & Den Held, 1969), but in fact extend
throggh south and east England to ehe~Atlantie coasts of
ﬁales and Ireland. 1In western Europe the distribution of
the Order is much the same as the Class, from the Mediterrenean
| region and the Alps‘to south Scandinavia and northern England
(Shimwell, 197la).

Graaalands'within thia Order are characreristically

dominated by coarse grasses such as Bromus erectus, Festuca

ovina and Helictotrichon pratense and hemicrytophytic herbs

such as Plantago lanceolata and Ranunculus bulbosus (Shimwell,

1971a).
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 Character éégcies:
| . Since the Order is.the onlj one répfesehted in Britain
thé‘cbaracter species for the CIassiand Order are the same.
VFrom Shimwell's sﬁfvéy.of British calcareous gréssland (1968)

. the folldwing character species for-ﬁﬁe Class and Order are

suggested in Shimwell (1971a) :-

Acinos arvensis Gentianella amarella +
_Anthyllis vulneraria + Helianthemum canum
Blackstonia pinnatum H. chamaecistus

Bromus erectus Helictotrichon pratense
Carlina wvulgaris -+ Hippocrepis comosa
Centaurea scabiosa Koeleria cristata
Cerastium pumilum Potentilla tabernaemontan1
Filipendula vulgaris Poterium sanguisorba
Scabiosa columbaria Viola h¥rta ssp. calcarea

Only those.species marked + have been recorded in Shetland.
Two Alliances are recognised in .the Ordér. .The Bromion

erecti Br.-Bl. (1925) 36. encompasseg fhe opén, dry,

thefmophilous, chiefly primary, communities of :ocky-lime—

- atone ground with a centre of distribution in central and

southern Europe. In the British Isles it is restricted to

afsmali nuﬁbér of localities in Somerset and Devon (Shimwell,

1971a). . The second Alliance, and the only one described

here is the Mesobromlon ere

=i

ct

i Br.-Bl. & Moor 38 em. Oberd.

49.

4.4.1.1. Alliance: MESOBROMION ERECTI Br.-Bl. & MOOR 38
em., Oberd. 49. '

This Alliance contains most of the British chalk and
limestone grassland communities, as well as some communities

of stabilised, calcareous dune systems. f In comparison with



qecpndary'in nature,}mofe ﬁeﬂbphiloﬁs and contain many species
which can tolerate a damper local climate and the presdutes
of graéihg (Shimwell, 19715).

The soils are moderatély”dry, loamy aﬁd vary from chalk;
containing to chalk-rich or base-rich (Westhoff & Den Held,
1969).r

The Alliance has its optimal development in the sub-
Mediterranean regions but it extends also into sub-Atlantic
and Atlantic zones and, thus, réaéhes'from southern
‘Scandinavia to Spain, as well as into England and Ireland
(Westhoff & Den Heid, 1969).‘ In the northern part df.its
rangeAita occurrence is usuélly limited to warm places such

as south-facing slopes, river valleys and sand dunes.

character species:

None of the 27 Mesobromion character species which

S===sts
| ShimWeIi‘(IQGB) lists are present in the Shetland communities.
This might raise doubts as to the correct classification of
these communities. This is discussed further in Chapter 5.
In fact, it was 6n1y suggested that the Shetland community
showed some relationships with one Association of the Eu-
Mesobromion Oberd. 1957 Sub-Alliance of the Mescbromion.

The Shetland community with its extreme.northern position

must lie well outside of the normal range of the Alliance

and is outside the.geographical range of many of the character



_apeciea. A similar situatien was encountered in Teesadale
by Jones (1973). Despite the lack of general character
.species.seVerél of the species cited by Shimwell (1971b) as

dlfferentlals of the Mesobromlon from the Sub-Alliance of

o e — Pt
=t —c ]

in the Shetland community. ‘These spec;es are usually
1ndicat1ve of various grazing preseures. These_are:-

Carex flacca
Plantago lanceolata

Succisa pratensis
A more or less continuous grazing regime is indicated by the

presence of Molinio-Arrhen athere

[ttt}

ea character species such

retea

as Holcus lanatus, Poa Qratensis and Cznesurus cristatus.

Two Sub-Alliances are defined within the Ailiancea

One, the Seslerio-Mesobromlon Oberd. 1957 is a montane sub-

e e e ]

" Alliance. The second, the Eu—Mesobromion Oberd. 1957 includes

almost all the lowland Mesobromion communities.. With;n the

o 0t e e e st quy e e
3}

floristic composition and the Associations recognised by
Shimwell are mainly delimited on the bases of phytogeography

and community structure. A list only of differential species

1 —— 31—

(Shimwell, 1968), but none of the species have‘been recorded

from Shetland.
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4.5. Class: ASTERETEA TRIPOLII WESTHOFF & BEEFTINK 62.

'This CIaes.cemprieesxﬁﬁe?vegetatiqn'of saltmarehes and
of 5omé7¢iiff graeslandé. Moet frequehtly‘it ie feund on
clay and sandy eoxls 'in the upper littoral zone between the‘
- average highwater mark and the stormlzne. These communities
are mostly c;esed andfgraesy and heﬁicryptophytee are
promiaept within them. 1In Europe the Class is found from the
Arefie to the west Iberian'coaer, as well as in’parts of
eaSterh Europe.. It iedbreﬁably preeept in Japan'and a
rather poorer example ofgthe.CIaee iereund.aloag the
Atlantic coast and even to North America (Westhoff & Den
Held, 1969).

Character species:
Westhoff & Den Held (1969) list:-

Aster tripolium
Plantago maritima
Triglochin maritima
All are present in Shetland, although Aster tripolium is
reastricted to the cliffs of~1ebieter Holm, off Whalsay.
The Class is divided into three vicariant Orders:

the Caric1—Pucc1ne111eta11a Beeftink & Weathoff 65 found in

:the Arctic; the Glauco-Puccinelli 1 ia Beeftink & Westhoff

‘of the Atlantic and Baltic and the Puccinellletalia Soo

40 em. Vicherek 62. of Bastern Europe. " All the Shetland

communities fall w1th1n the Glauco-Puccinellletalia.
==—==—"—

7



4.5.1. oOrder: GLAUCO-PUCCINELLIETALIA BEEFTINK &
WESTHOFF 62.

This Order is found in Western Europe, the West Baltic
and Central Europe. Three character species are given by

Westhoff & Den Held (1969). Of these, Spergularia media

is found in Shetland but Limonium vulgare ssp. vulgare

and Pparapholis strigosa are not recorded. . Until recehfly
four Ailiahces were recognised in the Order. These were
the Pucclnelllon maritimae Chrlatiansen 27 em. T™*. 37, the

———_—————-——————————_—

Armerion. marltlmae Br.-Bl. & De Leeuw 36, the Puccinellio—

1] =t — e s

(Dahl & Hadac 41) Den Held & Westhoff 69. The é;gggiggv

and the Puccinelllon are present in Shetland as well as a

==

relatively new Alliance assigned to the Order, the Silenion

e

maritimae Malloch 71.

i e P gt et S St

4.5.1.1. Alliance: PUCCINELLION MARITIMAE CHRISTIANSEN
: 27 em., Tx. 37.

These communities are characteristically found in the
lower parts of the shore in theléohe from the mean high water
mark to a little below the mean spring high water mark.

The sqila are usually élay—like and frequently covered'by

the tides.

Characteristié species:
Westhoff & Den Held (1969) suggest as character species

the following:
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Puécingllia maritima Bostrychia scorpioides
(transgr.) Catenella opuntia
‘Cochlearia anglica '

Halimione portulacoides
Only Puccinellia is a Shetland species.
IQimey-Cook & Proctor (1966) in‘the Burren and Birks

(1973) in Skye, consider that the presence of Puccinellia

ey st ) s et
32—

effectively distinguishes the gucginegéégg from the Armerion. -

4.5.1.2. Alliance: ARMERION MARITIMAE Br.-Bl. et
De: Leeuw 36.

In the middlq‘and upper parts of éome'saltmarshes which
‘are less frequently imméfsed by the sea, as well as on atony
ground“ét the landward edge of saltmarshes or on w;ve-
scarred rock platforms of ldwsea—cliffs, this Alliance is
found (Birks, 1973). The soil which is frequently silty is
usgally fairly dry or at most temporarily wet.. The Alliance
is found along the coasts of West Europe from Norway, Great
Britain and Ireland, probably as far as south-west- France

(Westhoff & Den Held, 1969).

Character species:
The following are given as character species by

Westhoff & Den Held (1969) :-

Armeria maritima var. Alopecurus bulbosus

maritima (transgr.) + Hordeum marinum

Festuca rpbra_+, Carex distana var.

Glaux maritima + vikingensis

‘Juncus gerardii + Agrostis stolonifera var.
compacta +
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Those species marked + have been recorded in Shetland,

although varieties have not been distinguished.

4.5.1.3. Alliance: SILENION MARITIMAE MALLOCH 71.

Malloch (1971) erected this Alliance to encompass the

maritime cliff-top grasslands.. such-communities had

be unsatisfactory as this is really an Alliance of upper

saltmarsh vegetation characterised by such species as Glaux

maritima and Juncus gerardii, which are absent from cliff

grasslands. In addition, a Variéty of species of cliff

grasslaﬁds such as.AnthylliS vulneraria and Lotus corniculatus
are-never,or rarely found in saltmarshes. The Alliance

was described from Cornwall and it is unclear yet how ﬁidely
distributed the Alliance is. The mineral soils are charac- -

teristically well drained.

Characteristic species:

From Malloch's (1971) account four species are apparently
most typical of the Alliance, but not confined to it. These

are:- _
| Armeria maritima

Festuca rubra
_ Daucus carota ssp. gummifer

Silene maritima
‘Daucus carota is not a Shetland species.

The g; gég=‘is an Alliance which essentially falls
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Arrhenatheretea. It is distinguished from other saltmarsh

= T ]

éggggggtheretea species and likewise it is distinguishedv

S S Sy et e £ P )

of certain saltmarsh species.

4.6. Clags: MOLINIO-ARRHENATHERETEA Tx. 37.

. Many lowland grassiand communities of Western Europe,
as well as certain semi-natural coﬁmunities of mires and
rivetvbanks.ate encompaéséd by this Class. Generally,
such vegétation'is created by clearance of the deciduous
forest and maintained as a plagioclimax by mowing and
grazing.‘ In Shetiand, thése communities are again
essentially man-made by the drainage and improvemeht of
land previously covered by blanket bog vegetation.

In this vegetation grassés (or grasses and rushes)
dominate a rather low-growing‘sward in which mosses are
usually poorly developed. |

Soils on which the Class is found-vary from moisf to.
wet; fairly nutrient-rich to highly nutrient-rich; mildly
acidic to basic; unmanured to manuréd.- The Class is
found in various parts of Europe wherever the ground is
sufficiently moist - in the Euro-Siberian region and in

northern parts of the Mediterranean.

charécter species:

0'Sullivan (1965) and Shimwell (1968) have both stpdied
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the Class in the British Isles. The following charécter
specieé have been suggested by them:-~

' Alopecurus pratensis + Ophioglossum vulgatum +

Cardamine pratensis *+ Plantago lanceolata *+
Cerastium holosteoides *+ ‘Poa pratensis

. Pestuca pratensis + P. trivialis +

F. rubra + ' Ranunculus acris +
Helictotrichon pubescens Rumex acetosa *+
Holcus lanatus *+ . Trifolium pratense *+

Lathyrus pratensis + ~ Vicia cracca *+
The species marked * are also recognised by Westhoff & Den .
Held (1969) as character species in Holland. These

further suggesﬁ:-

Centaurea pratensis Fritillaria meleagris
Climacium dendroides + Prunella vulgaris +
Colchicum autumnale Rhytidiadelphus squarrosus +

Only those species'marked + have been recorded in Shefland.
At least three Orders have been recognised in the Class.

The Holoschoenetalla Br.-Bl. 31 is confined to the northern

== ——— i | = ]

Mediterranean. The two main Orders for western Europe are

the . Arrhenatheregglla Pawlowski 28, which includes the

fertile anthropogenic grasslands on moist, but well aerated,
nutrient-rich, manured soils, and the Molinietalia Koch 26,
pese e LS

'which'includes a variety of communities of wetter habitats

‘comparatively little affected by man.

4.6.1. Order: MOLINIETALIA Koch 26.

This Order includes a wide range of communities
developed on a substratum which is typically wet (at least.
periodically) but variesa from nutrient-poor to nutfient—

rich and which may be unmanured or manured.
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0'Sullivan (1965) suggests that the communities may be
considered semi—natural since they are less subject to the

influences of many than those of the Arrhenatheretal1a. He

S e Sy et i Sy e e e e e S vy
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also suggests that the wet conditionsvmay be maintained by
the existence of a high water-table level, by the presence |
of turf or clay soils, by regular high rainfall or by a

,comblnatlon of all three factors.

Character ggggies:.,

As Order character species O'Sullivan (1965) and

Shimwell (1968) suggest:-

Cirsium palustre *+ Lotus uliginosus .
Angelica sylvestris * FPilipendula ulmaria +
Deschampsia caespitosa *+ Juncus acutiflorus +
Achillea ptarmica *+ J. conglomeratus +
Equisetum palustre *+ Myosotis caespitosa +
Galium uliginosum *, Lychnis flos-cuculi +
Juncus effusus + Hypericum tetrapterum

Those marked * have also been suggested by Westhoff & Den

Héld (l969). These further suggest:-

Lathyrus palustris Ophiogloassum vulgarum +
" Cirsium oleraceum Rhinanthus glaber

. Dactylorhiza praetermissa Sanguisorba officinalis
Lathyrus palustris Thalictrum flavum
Lysimachia vulgaris (transgr.)

- Hieracium caespitosum Valerlana dioica

fhose marked + have been recognised in Shetland. Tﬁe
distribution of the Order follows that of the Class except
that it.is absent from the Mediterranéan region, where the
0105 schoenetalia occurs. | |

various Alliances are included within this Order.

ggespito e Horvatic’ 30, the

[ ———|

These include the Deschampsio
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periodically flooded grassland; the Junco (subuliflori)-

Molinion Westﬁoff'Gévwhiqh contains communities of unmanured

wet meadows and mires in which Molinia caerulea is usually

ilipendulion (Duign. 46 p.p.)

ul

an important component; the F

Segal 66 which contains some river-bank and alluvial flood

plain communities and the gglthigg=g§;g§;;

—_——mEmER= o e e e o e—

I

s Tx. 37 of nutrient-

rich nitrogendﬂs wet meadows. Only the Calthion is

described'from the Northern Isles and will be considered here.

4.6.1.2; Alliance: CALTHION PALUSTRIS Tx. 37.
Communities of.hutrient—¥i¢h nitrogenous meadéWs which
are cqnétantly, or at‘leaéf periodically, wet and may -
develop both on_clays and peats are included within this
Alliancé. As well as the vegetatiqn of artificially
manured wet meadows; the communities of the edges of streams
and brooks énd the vegetation of certain spring-mireé'which
may be developed under the iﬁfluence'of laterally moving,
nutrient-rich water are included. In wet meadows the
.wate;-table pay.be high throughout the year;in the case
of spring mireé and streamsides inun@ation may be only
periodic. |

Character species:

The following character species were/proposed by

O'Sullivan (1965) and Shimwell (1968) :-

/



A

Caltha palustris *+ ~© Myosotis scorpioiﬁés +
Crepis paludosa * - Polygonum bistorta
Senecio aquaticus + - Bromus racemosus .

Those marked * are also recognised by Westhoff & Den Held

B

- (1969) . These further suggest:-

Carex disticha | Lychnis flos-cuculi +
Lotus uliginosus - Scirpus sylvaticus
Luzula multiflora + Taraxacum'hdilandicum

Those speqies‘marked + have been recorded in Shetland.
quggpnum,biétq;ta is recorded in Shetland but only as a

gérden'escape;

4.6.2. Order: ARRHENATHERErgpgggggiionxs Paw;dwskiil928.
This Order includes the Qegetation'of cultivated:mea§OWG

and white clover pasthre in rich agricultural land, as well

as some of the_communities of ;ough grassland. The

substrafum.is charactE;istically a loam or clay soil which

is bésic to slightly acidic‘énd nu£fiént—rich. Thié Order

iS-fbuﬁd~throughout Eurppé where theré is a temperate, moist

climate but is only fragmentary in the ﬁorth and Meditg:raneanrz

regions. .

Character species:

characte: species recognised by 0'Sullivan (1965) and

Shimwell (1968) are:-



 Achillea millefolium + ., Heracleum spondylium +

Arrhenatherum elatius + Knautia arvensis

Bellis perennis + Taraxacum sect. vulgaris +
Bromus mollis ‘Trifolium dubium +
Chrysanthemum leucanthemum Trisetum flavescens.
Dactylis glomerata + Veronica officinalis +

Daucus carota V. chamaedrys +
Those marked + have been recorded in Shetland. |
Character spéoies from Westhoff & Den Held (1969) are
not inoluoed-since oniy-one Alliance is rEcognioed in
Holland and rhus Order and Alliance charaoter species are
identicéi-"-In Britain three Alliances have been recogniSed;

Rich meadow communitles are accommodated in the Arrhenatherion

g;ggéggg Koch 26; _lowland.pastures_xn the Cynosurion cristati
Tx. 47 and northern, sub-boreal damp méadows and pAStures

in the Ranunculo-Anthoxanthion Gjaerevoll 56 em. Shimwell 68.

—————{—} ——

————

Only the C zgosurion has been described in this survey from

Shetland.

4.6.2.1. Ailiance- CYNOSURION. CRISTATI TX. 47

Thia Alliance was erected by Tuxen (1956) to include -
rhe manured perennlal ryegrass-white clover pastures of
moist but well-drained, often loamy, soils. The Alliance is
? : | confined to the western part of Europe, from north-west
German} to Holland and Belgium and the British Isles
(Shimwell, 1968).

Character species:

As character species O'Sullivan (1965) suggests:-
| Cynosurus cristatus + Senecio jacobea .

Phleum pratense + Trifolium repens +
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Shimwell (1968) usges the same'ohsracter species apart from

Senecio jacobaea which is excluded.

As differential species from the éffhgggtherlon

0'Sullivan (1965) &nd Shimwell (1968) suggest:-

Achlllea mlllefollum + Lolium perenne +

C1rs;um arvense +
The species marked +;have'been reoordedrfrom Shetland.-
Senecio jacobaea is recorded by Palmer & Scott (1969) only

as a "rare colonist » long established at Scalloway.'

A

4.7. Class: PARVOCARICETEA Den Held & Westhoff 69.

Synon: Séheuchzetio—caricetea fuscae
Caricetea nigrae ™. 71.

36) Tx. 37 created two new Classes. One was the

ggrvocarige eg and the other the Scheuchzerletea Den Held,

Barkman et Westhoff 69 Communities encompassed by the
Parvgggglcetea are those of mires in which the herb layer is-
comprised of low-growing grasses, sedges and rushes and the
ground layer (which is well developed) is dominated by
sphagnsceous or hypnaceous mosses.

The substratum is frequently peat but may be mineral soil.
Throughout most of the year the water-table is high - at, or
just below ground-level. This irrigating water varies from

oligotrophlc to eutrophic and from base-poor to base-rich

but it is always minerotrophic’ and normally with only low
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leveielof nitrogen and phoephorus (Wheeler,‘1975).

Theee communities are foond in a wide variety of sites:
both topogenous and soligenoﬁs; agsociated with aprings/
and areas of water seepage; in flat, ekpaﬁsive’peaty fens;
in the "1agg" zone of ombrotrophic mires: ih dune~slacks
etc. (Wheeier, 1975). |

The class is found throughout the euro—Szberian region
but it is most ‘'widespread in the north where it may occur
at all altitudea.‘ In the south it is mainly found in

montane areas.,

Character sggcies.
Westhoff & Den Held suggest the following character species--

calamagrostia neglecta Potentilla palustris +
Carex demissa + Stellaria palustris.

C. diandra Acrocladium cordifolium +
C. lasiocarpa : Drepanocladus exannultus +
Epilobium palustre + D. sendtneri

Hydrocotyle vulgaris + Riccardia pinguis + .

Pedicularis palustris +
They also list five species which they consider differentiate»

the Parvocarlcetea, together with the Scheuchzerletea from

all other Clagses. These are:-

Agrostis canina Menyanthes trifoliata +
var. fascicularis - Sphagnum teres +

Carex rostrata + _

Hammarbya paludosa +

The following species are listed as differentials of the

Parvocarlcetea from the Scheuchg o etea:-

f— 1
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' Caltha palustris + Potentilla erecta +
Cardamine pratensis + Salix repens +
Dactylorchis. species Succisa pratensis +

- Equisetum fluviatile + Triglochin palustris +
E. 'palustre + Valeriana dioica

“Galium- uliginosum

Myrica gale
Peucedanum palustre
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Those species marked + have been recorded in Shetlahd.

The Class has been divided into two Orders: the

7

Caricetalia_nigrae Koch 26 em. Nordh. 36 denuo em. Tx. 37

it ==

and the Tofieldietalia Prsg. apud oberd. 49.

4.7.1. Order: CARICETALIA NIGRAE Koch 26 em. Nordh.
36 denuo em. Tx. 37.

This Order includes the vegetation of poor fens (sensu
Du Rietz, 1949) in which low-growing sedge species are

prominent. Only one Alliance is usually récognised within

e e e i e i w e e e e e
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the Order. This is the Carlcion curto—nigrgg Koch 26 em.

Nordh. 36.

4.7.1.1: Alliance: CARICION CURTO-NIGRAE Koch 26 em.
Nordh. 36. (sub-nom. Caricion
canescentis-Goodenowili)

Synon: Parvocaricion canescentis-fuscae
Duvign. et Vanden Berghen 45

contained in this Alliance are small-sedge communities of
oligotrophic to mesotrophic sites grqwing in nutrient-poor
wet groﬁnd’where the water-table is close to the surface
for much of the yéar. The communities are fairly specieé-
rich énd the ground layer is weil developed. Species of
Sphagna may be prominent. They may be found in a variety
'.of\plaCes including in soligenous mires, alongside streams,
in the "lagg" zone of ombrotrophic mires and in dune-slacks_
- where thére are low levels of calcium (Wheeler, 1975).

The distribution of the Alliance is as that of the Class

ekcept that it is absent from alpine :egions;



character'kﬁeeios:

" As Order and Alliance character species Westhoff & Den

Held (1969) suggest:-

Carex curta + ' " Juncus filifofmis

C. echinata + = Ranunculus flammula +
C. nigra + _ Viola palustris +
Epilobium palustre + Sphagnum recurvum ssp.

amblyphyllum +

Those species marked + are present in shetland. Sphagnum

xecurvuh-ie recorded butlnot at subfspecies level.

4.7.2.° Order: "TOFIELDIETALIA Prsq. apud Oberd. 49.
' | Synon.f~Cariceta11a davallianae Br. Bl 49

COmmunities of rich fen (sensu Du Rietz, 1949) are. placed
in this Order. Such communities are from ;elatively nutrient.
and kase-rich mires. Hypnaceous messee'usually predominate
in the_bfyophyte layer and Sphagna are infrequenf.

The area of dietributlonrof this Order is the same as
the Clegs andait is found from sea level to ﬁontane/alpine
levels.

Character species:

Wheeler (1975) gives a list of character species for the
Order-combiled from the work of Oberdorfer (1957), Shimﬁell
(1968) and 3ones (1973).  The character species of Westhoff
& Den Held (1969) are not followed since these authors are |
enly éeﬁcerned hith one Allience within the Order and hence
onlj a jelnt Order}and'Alliance character species list is given.

Those listed by Wheeler are:-
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Bartsia alpina ~ Juncus alpindarticulatus-'

Carex dioica + Campylium chrysophyllum +
C. flava + C. stellatum +
Equisetum variegatum Drepanocladus revolvens +

Eleocharis quinqueflora + Scorpidium scorpioides + -
Only those species marked + have been recorded in Shetland.
Two Alliances are generally recognised as distinct entities

within the Order. The Caricion bicoloris-atrofuscae Nordh
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recognised in Shetland.

4.7.2.1. Alliance: CARICION DAVALLIANAE Klika 34.

Synon: Schoenion ferruginei Nordh. 36
Eriophorxon latifolii Br.-Bl. et
Tx. 43
Epipacto-Schoenion ferruginei

This Alliance ehcompasses the vegetation of natural or
semi-natural species-rich communities of moist to wet habitats
of neutral to a;kaline character; Low-growing species of
Carex usually dominate the herb layer and the moss layer is
distinguished by the abundance of pleurocarpous species.

The substratum is normally an oozing peat, irrigated by
calcareous ground water (Wheeler, 1975). The water—table is
often high throughout the year; however, in dune;slacks in .
pértiéular this is not always the case and the water-table
may fluctuate a great deal.

The altitudinal range of the Alliance is from sea-level
to montane regions. In the subarctic and subalpine-aipine

zones it is replaced by vicariants.
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Character species:
\
The follqwing species_have been cited by Westhoff &
Den Held (1969) and Oberdorfer (1957) as character species

of the Alliance:-

. Carex lepidocarpa + - Cinclidium stygium
Dactylorhiza incarnata + Drepanocladus lycopodioides
Eriophorum latifolium D. vernicosus

Epipactis palustris Pissidens osmundioides +
Liparis loeselii Mnium cinclidioides
Parnassia palustris + M.,pseudopunctatum
Taraxacum limnanthes M. rugicum +
Acrocladium giganteum + M. seligeri +

Bryum pseudotriquetrum + Pellia endivifolia +
Campylium elodes + P. neesiana +

C. polygamum + ‘ Riccardia multifida +
camptothecium nitens R. sinuata +.
Catascopium nigritum + Sphagnum contortum

S. platyphyllum

Those species marked + have been recognised in Shetland.

4.8. Class: SCHEUCHZERIETEA Den Held, Barkman et Westhoff 69.

This Class was created to accommodate the remaining Order

=g = S e ]

form the gggggggggggggg (see 4.7.). It contains communities
of ﬁollqws and pools in wet bogs and fens where the stagnant

or sloﬁly moving water forms a constanfly high water-table;

~ The c1aas is widely distributed with a centre of distribution
. in the boreo-subatlantic region. Westhoff & Den Held (1969)

recognise only one Alliance within the Order. This is the

Pt 1]
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4.8.1.1. Alliance: RHYNCHOSPORION ALBAE Koch 26.

This widely distributed Alliance comprises the vegetatione
of wet depressions in ombrotropﬁic mires and poor fens.
Characteristically' the hefb_layer is species poor and poorly-
developed; althoﬁgh the bfyophyte layer is'usﬁglly well-

developed in which species of Sphagna, especially Sphagnum

cuegiggtum,:are prominent. The herbs which are found are

usually species of the Cyperaceae, Gramineae and Scheuchzeriaceae;
Characte: species:

| As‘character species of the Class, Order and Alliance

Westhoff & Den Held (1969) euggeSt:—

Cladopodiella fluitans S. lindbergii +
'Rhynchospora alba - S. majus

(transgr.) S. pulchrum +
Sphagnum apiculatum : various fungal species.

S. cuepidatum +

As differential species of the Class from the Parvocarlcetea

they list:-

- Oxycoccus palustris S. papillosum +
.Sphagnum tenellum +

- Those species marked + have been recorded in Shetland
A second Alliance the Caricion lasiocarpae Vanden Berghen

== é=== ——————

49 is sometimes included in the §g§ggchzeri talia. This
Alliance is found in association with more mesotrophic water
of higher base status than the Rhynchosporion (eee Wheeler,
1975),-: Westhoff & Den Held (1969) do not recognise the

Car1c1on lasiocarg_e as a valid syntaxon and suggest the
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'the R_gg_ho=gori_g and Alliances of the ga_ gg= i'etgg.
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4.9. Class: OXYCOCCO-SPHAGNETEA Br.-Bl. et Tx. 43.

This Class encompasses the vegetation of ombrophilous
»hogs (Bellamy, 1967) and of ﬁet heaths. Characteristically,

the vegetation is dominated'by dwarf shrubs such as cailuna

lgarie, Erica tetralix and Em Egtrum nigrum, often inter-

apersed with Eriophorum and Tricophorum specie-. The ground -

layer is well developed and frequently dominated by Sghagnum
speciee. | |

The substratum is highiyacidic, waterlogged peat which
may rangé in depth from quite shallow to many metrea»deep
and varies from ﬁooeratelyvto Very oIigotrophio in nature.

The distribution of the c1ass is chiefly in the euro-
siberian ‘region with optimal development in the north-.
western; part. - In the more southern parts it is chiefly
confined to the mountain zone. Miyawaki (1968) however,
believes the Class to be also preaent in Japan and Oberdorfer‘
(1957) and Westhoff & Den Held report that the Clasas may
be present in North America, alﬁuough these authors suggest
that thia'vegetation might be better placed in a different

Class.

Character‘speeigg;f
' Moore'(iéée) snggests Six cnaracter-speciea for the
Class. All are preeent'in Shetlana.- These are:-
Drosera rotundifolia Lepidozia setacea

Aulacomium palustre Sphagnum capillaceum
Calypogeia trichomanes S. tenellum



Jbﬁea*(lg?B}}ad&é;Décty16réhis~maculata ssp. ericetorum from
Wésﬁhoff & Deﬁ Held-(1969). Additiénal chéraétér species
are cited by these authors and Oberdorfer (19575, but since
: Mbore (1965) usés them for an Ordér or Alliance this
restricted interpretation is followed here too.

Moore (1968) subdivided the Class into two Orders on

an ecological-floristic basis. These are theEricetalia

I

tetralicig whiéh encompasses the vegetation of damp heaths

on éhalldw*peat in the atlantic. sector, and the ggggggeta;ig

]

mégel;gggg; which includes the boéa with dominant Sphagna
on deeper ﬁeat present in both the atlantic and the
continental parts of.Europe.

The aufnaﬁmen from the Northern Isles were all assigned

to the'ggggggetalia.

i ——t—1—

' '4.9.1. Order: SPHAGNETALIA MAGELLANICI (Pawlowski 28
p.p.) Moore (1964) 1968.

| Thié Order encompasaes the vegetation of hummock and
hollow forming blanket and raised bbgé which,has devéloped
on oligotfophic peat, which is always very deep. . The ground
' layer is characterised by the abundance of Sghagnum sbecies,

especially Sgﬁagnum mégellénicum and Sphagnum rubellum.

Such species as Eriophorum vaginatum, Andromeda polifolia
and Vaccinium oxxcoécus are frequent in the field layers.
Westhoff & Den Held (1969) suggest close successional

re}ationships in both formation and decay of these communities
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W1th those of aollgenous blanket bog ‘channels whxch are

St S et v e e e ey
——————_——--——

& Westhoff 69 (see 4.8. )._

Weethoff & Den Held (1965) givejthe dietribution of the
Oxrder ae.confined to eurosiberian regions with the centre
VOf_distributiOn in subetlantic and continental parts. However)‘
Miyawaki (1968) has tentatively placed some communitiee‘of-
.Jepaneee raised bogs within this Order.
charecter,sgeeiee:

Those suggested by Moore (1968) are followed in this

" account. These are:-

Andromeda polifolia _ Mylia anomala +

Carex pauciflora Pohlia nutans +
Eriophorum vaginatum + Polytrichum alpestre
Vaccinium oxycoccus Sphagnum magellanicum +
Calypogeia sphagnicola + S. recurvum +
Cephalozia connivens + S. rubellum

C. macrostachya -

IOnly those species marked + have been recorded in Shetland.
Moore (1968) recogniees two Alliances within the
§g¥=gnetal;g: the ggéeo-gghggg;gg forvthe atlantic regions
where snow lies on the boge for only a short time in winter,
and the s _phgggéog=gggci of the continental and boreal parte
with more harsh winters. Only the Erico—Sp né=g has been

described from the Northern Isles.

4.9.1.1.  Alliance: ERICO-SPHAGNION MOORE (1964) 1968.
Westhoff & Den Held‘(1969) describe the distribution of

these bogﬂcommunitiee as boreo-atlantie to boreo-subatlantic,
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i.e. from central Ireland to'Western ‘Germany and southern
Sweden.’

Character spgcie

Moore (1968) suggests the fOllOWlng character SpGCleS‘-

Drosera 1ntermedla Odontoschxsma aphagni +
‘Myrica gale Sphagnum ‘imbricatum +

Narthecium ossifragum + S. papillosum +
- ‘S. plumulosum'+

/

(1968) suggests:-

. Erica tetralix + campylopus flexuosus +

- Eriophorum angustifolium + Hypnum cupressiforme +
Molinia caerulea + Leucobryum glaucum +
Rhynchospora alba Cladonia impexa +

Those species marked + are present in Shetland.

4.10. Class: NARDO-CALLUNETEA Preising 49.

This Class includes both the vegetat1on of poor, rough
grassland ‘and of heaths. Such communities are frequently
man-made and they may be replacements'of forest communities.
TheyAare maintained by such practices'as burning, mouing}
trampling and light grazing. 'In.more extreme habitats such
as in rocky places, in sand dunes and in alpine regions,
these communities may be the natural vegetation. jhisr
vegetation may be species-poorlor species-rich but generally,
‘the'moss layer is well developed and the communities are
frequently ‘rich in lichen species.

The substratum is characteristically nutrient-poor,

somewhat acid and varies from moderately.dry to damp. It



_33;'

may be strongly podsolised.

In Europe the CIass is found in the atlantic, sub-
‘atlantic and subcontinental parts of the euro—s;berlan
region from sea-level to montane regions. An impoverilhed
form is found in'more contiuental parts and it is also found
“in the_high mountains of the‘Msditsrranean region
(Westhoff & Den Held, 1969). |

Character species:

Westhoff & Den Held (1969) suggest the following

character species:-

calluna vulgaris + Potentilla erecta +
Carex pilulifera + Sieglingia decumbens +
Cuscuta epithymum :

Oberdorfer (1957) adds:-

' Hieracium pilosella
Veronica officinalis +

Jones (1973) considers Potentilla erecta and Sieglingia

decumbens invalid as charaoter species for the Class in
‘Britain, tut in Shetland they aposar to be satisfactory.
'Those spscies marked + have been recorded in Shetland;

The.sxact cohposition of the Class remains under dispute
(see Bridgewater (1970) and Jones (1973»..’ Howsvsr, two

Orders are definiteiy.represented in Shetland.. These are

thet_ggggt__; (Oberd. 49) Prelsing 49 .and the Calluno—-
=;ioet lia (Quantin 35) R. Tx. 37.
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'4.10.1. Order: NARDETALIA (OBERD, 49) PREISING 49.

This Ordé;.of rough grésslands.shows the same distri-
bution as that of the Class, except it is absent from the
Mediterranean region. | .

- Character species:

_WesthOff & Den Held (1969) do not disﬁinguish between
O:der ané Alliance charactérs, since only one Alliance is
represeﬁtéd in the Netherlands. }This differentiation is made
by Oberdorfer (1957) but not all his species are suitable

_ .(Jongé, 1973). ,Frbm Oberdorfer's list, Jones suggests for
use in ABritain the following four species, all of which are

found in Shetland:-
. Antéhnaria dioica + - Gentianella campestris +
Botrychium lunaria Nardus stricta +
(transgr.) +
Fourvnlliancés are currently recognised within the Ordexr by

Westhoff & Den Held (1969), élthough'others have been

suggestéd in different classificatory schemes (e.g. Passarge,

1964).

Thése Alliances and their distribution patterns are:-

Violion caninae Schwick (41l) 44 em. .
Prst. 49 - subatlantic.

Nardion Br.-Bl. 26 em. Prag. 49 - upper mbntane -
subalpine.

.Nardion boreale Prsg. 49 - northern.
- Nardo-Agrostidion Sill 33 - continental.
'-The most_widespréad, if not the only Alliance of the Order

in B:itain, is the Violion caninae (Jones, 1973).



44 em. Prag. 49.

4.10.1.1. Alliance: VIOLION CANINAE Schwick (41)

Synon: Nardo—Galion saxatilis Prsg. 49.

- These herb-rich rough grasslands are maintained in their
secondary statg by trgmpling, graziné andAmawing;" These
cOmmuniEies de;elop on acidic loams and sometimes clays.
The so1ls are generally more nutrient-rich than those of the
heath communzties of the class. The Alliance occurs at
altitudes from sea-level to the submontaﬁe/montaneﬂzoﬁe and
it is bést_dévelopeé‘in the hilly regions of sub-oceanic
weste:n'Europé;-i.e._nq#éh#ﬁestvFrance, Belgiﬁm; ﬁhé

Netherlands, Denmark and western and central Gefhanﬁ;(  ;

Character species:

As with the Nard talia characters some of the character

species of the Alliance suggested by Oberdorfer (1957) and
Westhoff & Den Held (1969) are non-British species or only
present in Britain on calcareous soils. Jones (1973) considers

the foiibwing to be valid in Britain:-

-Carex ovalis + Juncus squarrosus +
Centaurea nigra + Lulzula multiflora +
Dactylorchis maculata . Meum athamanticum

'@sp. ericetorum + Pedicularis sylvatica +
Euphrasia borealis + Polygala vulgaris +
-E. nemorosa + P. serpyllifolia +
Galium saxatile + Viola canina ssp.
Gentiana pneumonanthe " canina +

The classificatory syntaxonomic hierarchy for heaths has been '
under some dispute but in this accouht_the classification of
vRivas{Martinez (1968) is followed as- described in Bridgewater

(1970) and Jones (1973). Under this scheme all the British
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4.10.2; drder: QQQLUNO-ULICETAﬁIA-QQUANTIN'35).R.,Txf 37.
Thisvdrder comprises,the vegetatiou.of.dwaff-Shrubjheath»
eommunities which are rather speciee-pOOr,.although nqtablyt
rich in mosses and lichens. | Such vegetatidn is rarely
primauy in origin but more usually an anthropogenic replaee-
ment community, often of forest vegetation.and maintained
by grezing, trampling, mowing and, in;contrast te the |
Néfgffflia' burning. The soils are usually acidic, nutrient-
poor and somewhat dry (Westhoff & Den Held, 1969). The -
main distribution of the Order is in the atlantic and sub-
continental parts of the euro-siberian region, i.e. over
an area_stretching from north Sweden, finland and north-‘ 
west Russia to south-east France, central Itaiy, YUgoelavia
end Hungary and extending to northe;n France and across the
British Isles to western Ireland. Throughout mueh ef this
" area the Order>cbvers a wide altitudinal range but in the
‘gouth it is restricted to the montane and subelpine parte.

Character gpecies:

Oberdorfer (1957) lists:- ,
Calluna vulgaris + Sarothamnus scoparius
Hynum ericetorum +
Westhoff & Den Held (1969) do not recognise the Calluno-
Ulicetaiia. Instead they use the Vaccinio-Genistetalia
—'==‘==
Schubert 60, whzch is equivalent to the Calluno-Ulicetalia

without the Alliance the Ulicion Duvign. 44 em. Vanden
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'Befghen-58 (see Jones (1973) for details of the syntaxonomy

of“the'order). For the Vacc1nio—Genisteta11a Westhoff &

P
Pt

Den Held recognise Calluna vulgaris, Hzpnum'ericetorum
and Arctostaghzlo uva-ursi as character species, and Jones
'(1973) tentatively suggests that Arctostaghxlos might be added
to Oberdorfer's list of character species.

As differentialiséecies of the gg;;ggg:gl;getg;;g £rom
the'gggggggégg Jones'(1973) lists the following (compiled

frpm'bberdorfer (1957) and Westhoff & Den Held (1969)) :-

Dicranum spurium _ Juhiperus communis +

D. undulatum : Ptilidium ciliare +
Those species marked + are found in Shetland.
Rivas-Martinez reccgpised four Alliances within the

Order. These are:-
. Empetrion boreale B¢cher 43,
Callunc-Genisticn'pilosae-Duvign. 44.
Sarothamnion Tx. 45 apud Prsg. 49.

" Ulicion nanae Duvign. 44 em. Vanden Berghen 58.

The Shetland communities .are placed in the Ulicigg nanae.

4.10.2.1. Alliance: ULICION NANAE DUVIGN. 44 em.
Vanden Berghen 58.

Bridgewate; (1970) describes the distribution of this
"Erica cinerea Heath" as centered on the south and west of
Englandkand1 Wales; although some component'vegetation is
fcund;in western Scotland. It is a particularly eu-

atiantic vegetation type being virtually'confined to Britain,

Ireland and extreme western France.
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charaCter.sgecieé:
Bridgewater (1970) does not give character species as
such. As defining species Erica.cihérea, Calluna vulgaris

and Potentilla erecta are named. Two. further specieé

(not present in Shetland) are typically confined to this

fype.of hgath; They are_g;gg.gallii ané (in the south)
Agrostis’égtadea. Becéusetﬁig hgathiand is so oceaﬁic and
aé Britainlis éhe focus of_thé‘Atlantic héathland development,
theré is much vériety within the Alliance and consequently
few defining species (Bridgewater, 1970).

Braup—Blénquet & Tixen (1952) describe the Alliance from

Ireland and as character species they give Erica cinerea and

Pestuca vivipara.

4.11. Class: CARICETEA CURVULAE BR.-BL. 48.

This is the c1$ss of alpine heaths and_érass heaths
above the tree limit in Europe (Shimweii. 1971). The
classification of Dahl (1956) is followéd'where Eoth grass
and dwarf—shrub‘heathé.are'unitéd in a single Order, the
gégicgggi a cgggg;gg Br.-Bl. 26 rather than the scheme of
Nbfdhégen_(1936) which, primarily.onvphysiognomy, grouped
éhe grass heaths into the Carjcetalia curvulae and the dwarf-
shrub ﬁéaﬁhs into the ghodoretaligggggggg;gg;.' The

o S S s P e s s s

optimum‘development of the Class lies in the alpine zone

between 2600 and 3000 m. (Oberdorfer, 1957).
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4,11.1. Order: CARICETALTA CURVULAE BR.-BL..26.

Within this Order two Alliances have sometimes been
?ecoénised. The gggg;gg Efifidi sCandinggicgm Nordh. 43

: ébmpxiséd the mid-alpine gtésS'heéths, whilst the dwarf-

= e

shrub heaths were placed in the LoggéggrigtoaVacciniOQ g;%g;nog;i
':Nbrdh, 36. Because of the close connections of the two,
Dahl (1956) combined the two info a singlé Ailiance, the

Brctostaphyleto-Cetrarion nivalis, which is followed in

this account.

4.11.1.1.  Alliance: ARCTOSTAPHYLETO-CETRARION NIVALIS
Synon: Loisleurieto-Arctostaphyllion
-~ Nordh. 43 + Juncion trifidi
-scandinavicum Nordh. 43.

Empetrion emyrtillosum Du Rietz
42 + Juncion trifidi Du Rietz .42.

fhis Alliance comprises chionophobous,_oligotrophic fo
eut;qghic, weakly agidophilous_to strongly acidophilous
-upiand heath communities. Characteristicallg, there is no
water-iégéing or ice cover in winter. Podsolation is absent
6r QEak, humus production is slight and the humus layei, if
- present, is often sandy (Dahl, 1956).

Characteristic species:

Details of characteristic species (many of which are
'regiOnaliy characteristic) aslwell as differential species
- *from other non-British Alliances are given in Dahl (1956).

The spécies listed as general characteristic species are:-
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- Arctous alpinus + Parmelia physodes +
.Cesia coralloides Sphaerophorus fragilis +
Rhacomitrium Haematomma ventosum

lanuginos + , , .
lnugino um Ochrolechia tartarea
Cornicularia aculeata

C. divergens

 Those species marked + have been recorded in . shetland.

4.12. Class: THLASPEETEA ROTUNDIFOLII Br.-Bl. 47.

This Class encompasses some pioneer plant communities
of areas bf scree, rubble or boulders. The chief distri—
. bution of the éléss.is in the high mountains where sudh
vegetétion makes a welcome change from rocks and snow
(Obérdorfer, 1957).

Character sggqiea:

Obérdorfer\(1957) lists seven species, none of which

are present in Shetland:-

'Rumex scutatus Linaria minor

Silene alpina L. alpina

Gypsophila repeﬁs" Leontodon hispidds var.
' u.a. '

'Galeopsis ladanum

\

Within the Class Oberdorfer (1957) includes three Orders:

the g 1asgeeta11a rotundifoli: Br.-Bl. 26 of calcareous scree;

the Qggggggceggség=g;g=ggg Br.-Bl. 26 of siliceous scree;
and the Egélobietalia fleischer Moor 55 mscr. of alluvial

gravels. It is the gg;ggggetalég which is represented in

Unst.
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4.12.1. " Order: THLASPEETALIA ROTUNDIFOLII Br.-Bl. 26.

As character species of Ehis Order of communities of
limestone scree Oberdorfer (1957) lists:-

' Thelyptefis robertiana 'Campanuia cochleariifolia

. Arabis alpina . o Moehringia muscosa
.None of these species are found in shetland. HdWever, it

s A ot S et gt Sty pmp et
I

Order) that Spence (1970) relates the serpentine scree

vegetatien in Unst.

4.12.1.1 ,Aliiancei‘~ARENARi§ﬁ,NQRVEGICAE Nordhagen 36.
anrehagen(1936) deseribes this eubalpine—alpine_Alliance

: frem sueh‘rock typeejae limeetone.'dolomiﬁe.and-slate. As

characteristic species he euégeets the following:-

Arenaria ciliata subsp. Artemisia norvegica

pseudofrigida Agropyron latiglume

A. norvegica + Papaver radicatum

Braya linearis ' '
B. purpurascens

_ Cardaminopsis petraea +

‘Those species marked + are present in Shetland.



CHAPTER 5.

THE _PLANT COMMUNITIES OF THE
NORTHERN _ISLES.
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5;" The;plant.commuhities ofathe'NortherhrIsles.

In this chapter an accoﬁht is‘given of the communities
which ‘have been distinguished in each of the major vegetation
types in the Northern Isles. The Chapter is subdivided into
9 sections according to the following vegetation types--

- 5.1. Shingle and boulder beaches.
5.2. Sand dune’ahd'associatevegetation.
. 5.3. Saltmarsh. |
5.4. Grassland.
- 5.5. Wet meadow.
5.6. Blanket bog.
5.7. Blanket bog pools.
5.8. ,Heath.
5.9. Heath flushes.
Each section is treated ih the same way. A general intro-
duction is followeg~by a series of‘descriptions of the Groups
which hawve been distinguished within-each type of vegetation
.and their chaiacterisiﬁg‘species'are'listed; Theén follows |
a discussion of the synsystematic placement of each Group,
' and lastly there is a synopsis of the proposed classification
of all the Groups of that particular vegetation type. A
summary of all the maih'syntaxa recognised is at the end of
chapter 6. Where the authorities name is not given after
- a particular syntaxon, it may be found ih chapter;4 or in |

the synopsis at the end of each section.
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" BODLDER AND SHINGLE BEACHES

| CAKILETEA MARITIMAE

. CAKILETALIA MARITIMAE
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:'5.1.'; Shingle and Boulder Beaches in the
- ' Nbrthern Isles:~ Table 1.

S;lfl.' Introduction.

A synopsis of the classification of the vegetation of
the Northern Isles is shown in Fig. 5. 1.~

Shingle beaches in the form of shingle spits and bars
are numerous in the Northern Isles. Shingle as a fringing
beach occupying a narrow strip at the top of a.sahdy heach
is less;common. However, boulder beaches, sometiﬁes with
areasvof shingle behind them,.are‘frequeht'on mote-exposed coasts
and on many of the small islands. |

The communities and vegetational sequence of‘houlder
beaches‘and shingle beaches are essentially similar in
Shetland and the two are described together..

Typically.‘both types of beaches may be quite barren
‘'with patches of little or no vegetation. This is because
the habitat is so unstable, being very open'to wave'action.
With ihcreasing stabilitv.a greateridegree of plant?cover
is poésible.A-

.Initially, only a few annual'species or rapidly gtowing
oerennialsvafe found. The. species are usually nitrophiloss
andvare particularly developed in association with organic
drift deposited by the tides. With the accumulation of more
- 80il matter, and increased stability of the habitat,a more

diverse and structuted community develops.
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5.1.2. Community types.

5.1.2.1. Egsﬁﬁcétfubrg-grifoiiqm repens Grogg;= Groug_l;

~ Characterising sgegieé:- Festuca rubra, Trifolium repens,

Potentilla anSerihé;f

Description:~ This is the characteristic community of more
établé'spits and shingle and boulder fringing beaches. The
sites are tfpically well coionised (herb cover averages over
80%) ahd-spéciés composition is Quite varied;
~Aufnahmen have been recorded from dry, flat sites on
gneisé and serpentine. in Yell,.Uhst, Haaf Gruney and Sémphrey. |
Typiéally; thege is a shallo&, b;own, mineral»rich‘soil,'of
lpH range 6.6-8.0, amidst the boulders and pebbles.
The average height of the herb layer is over 203 mm.
apart from on spits where thé community may be heavily grazed.

.
Bryophytes are usually absent.

The community is dominated by PFestuca rubra and some-

times Potentilla anserina -imterspersed with Trifolium repens,

Agrostis stolonifera, ggrbgzron repens, Poa annua, Cerastium

ﬁolosteoides, Plantago lanceolata, Stellaria media and Rumex
acetosa. A great variety of othgr'herbs may be present
includiﬁg Ranunculus acris, R. repens, Silene maritima,
" Trifolium pratense and Mxosotis arvense.
| From three more séndy sheltered siteé.Hopkenzé peploides

wasa recorded.
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' 5,1.2.2,; Potentilla anserina—Atriglex gatula Group = Group 2.
Characterising species:- Potentilla anserina, Atriplex patula,

Stellaria media.
Description:~ Above the open vegetétion of Group 3, buf before
or interspersed with the mo?e stable ana more mature vegetation
~ of Group 1, this community is éharactefistically found.
Agfnahmen have been recorded from gneiss and serpentine spits
and ffiﬁging beacﬁes_on~¥¢11, Unst, Daaey énd Sound Gruney.
Th; éomhunity'dééeldps on the side as well as‘the top of
fringing beaches.» Very little soil is found between the
boulders or smaller stones. fhere may be a little sand or
dark humus from.decaying plant material. The pH range of the
scanty substratum varies between 6.8 and 7.8. The community
is‘frequehtly quite open but herb cover does vary from 30% :
to 100%;>\ Bf}ophytes are absent.

Only the characterising species are constant but Agrostis

stolonifera, Agqropyron repens, Galium aparine, Poa annua and

- Tripleurospermum marit;mum‘are all frequent and Pestuca rubra;-

Plantago lanceolata, Rumex acetosa, R. crispus and R.

longifolium occasional. From two sheltered beaches on Yell
Mertensia maritima has been recorded. At the more sandy

Otterswick site Honkenya peploides is recorded.

5.1.2.3. Atriplex patula Group = Group 3.

Characteristic species:- Atriplex p;tula;
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DescrigtLOn-- This extremely species-poor community
represents the initial stages of colonisation of both shingle
| spits and fringing—beaches and boulderubeaches. . Aufnahmen
from Yell and Unst are shown in:Table 1. Again-the parent
bedrock is either gneiss or serpentine. The sites are all
fairly flat and dry. At Westing and Greenbank there is very
little rooting substratnm between the large boulders apart
- from- decaying plants. | At Haroldswick and Balta Sound there
' is some sand but mainly lmall pebbles with a little sandy Bllt
between. A pH range of 6.6 to 8.0 has been recorded £rom
siteS'where readings were possible. : All the sites are fairly-
_exposed and less stable than those associated with the two
"previous Groups. The community may be quite open with herb
cover ofvonly 20%'or fairly dense with cover'of up to 1l00%.
?he‘average height of ‘the community varies from only 50 mm.
to 0.5 m., where Sonchus asper is recorded.

vAtriglex,gatcla}is the onlygconstant or abundant species;
in fact, stands may’consist only of this species._. Other

species which are recorded occasionally include Agrogygon

repens, Galium aparine, Rumex crispus and Tripleurospermum

- maritimum.
- X

5.l.3.: Sygsystematics.

5.1.3.1. Introduction.

Only brief descriptions of a few shingle beach communities

in the British Isles have been made. The most detailed account
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-vof,such‘vegetatiba is from the Atlantic,cOast of France

(Gehu & Gehu, 1969). Based on thia eystem}Adam (1976) has
&scribed old shingle and driftline comua;ties in his salt-
marsh shrvey of the Britiéﬁ Isies. The‘ekact phytosociological
relationships of the Northern Isles vegetation_are unclear,'
although some tentative suggestlons can be made. ' The aaming
authoritles of the higher syntaxa are given in Section 4. 1.

and 4.2,

5.1.3.1.  Synsystematic placing of Group 3.

Open communities_of mainly annual, halonitrophile species
‘of driftlines, foredunes and shingle beaches are.aeaigﬁed to
the Class Cakilet ea_ma ==; Group 3 is assigned'to'the

_g l_g;g= 1ittg£ali§ of the Cakiletalia maritimae. This -
assumptibn is based on general comparison of the Group with-
descriptions in the literature since no charaeter sﬁecies of
Class,'Order'or Alliance are present, apart from

Trigleurosggrmum maritimum, a variety ot Which:is quoted

by Westhoff & Den Held (1969) as a character of the Atriglicion.
Vegetation of a second Alliance of the ggg;;ggg;;g, the Salsolo-
_.gégggg;;gg=ggg;g;ggg is described from Ireland (Braun-Bianquet |
;& Tﬁxen, 1952; IvimeyLCOek & Proctor, 1966). However,

'.Gehu & Gehu (1969) describe the habitat of such vegetation as
much more sandy, whilst the substratum on which the Atriglégggg

develops is organic material,'little mixed with_sand - much

more like that of Group 3. Vegetation of Group 4, the Atriplex



gatula-Cakile mariﬁima Group, described in_the”sand-dune
. section (5.2.2.4;) as a community of sandy foreshores, is

more,similar to the Salsolo-Minuartion, since the differential

species of the Alliance, Honkenya gégloides is present.

by the presence of Elymus arenaria and Ammoghilia arenaria

(see Section 5.2.3.3.).

Within the Atriplicion only one Association is described,

Beeftink 50. ‘The character speéiés of the Association,

Atriplex littoralis and Atfiplex hastata are not present in

Group 3. ‘Adam (1976) describes the Association as
flofistiqally heterogeneous. Apart from the two character

species he mentions other dominants including, Tripleuro-

8 rmhm'maritimum, Sonchus arvehsis, Stellaria media, ﬁrtica

dioica, Cirsium arvense and Beta maritima. Tripleurospermum

and Stellaria media are present in Group 3. Atriplex

\littoralis is mot recorded in sShetland and Atriplex hastata
is rare (Palmer & Scott, 1969).

For the present this Gfoup is best régarded as an

Atriplex patula nodum of uncertain'synsystématic status.

northern type distinguished by the.absenée of typical species.
with more infbrmation the nodum may ultimately be regarded

as an "inops" variant of the Atrigiicetum or a new

ASéOcia;ion which is a geogréphiéal vicariant.
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SYnsystematicpiacingof‘ércups'l and 2.

With increasing stability of the.environment perennial
species are abie to colonise the habitat. The communities
are still often very open and a'nunber of species of the

annual cOmmunities of less stable areas (cf. Group 3)-are

/

still found. These communities of predoﬂ1nant1y perennial
species on drift lines and shingle beaches were accommodated

by Gehu & Gehu (1969) in a new Class, the égggpgggggg
to this Class.

Within the Class Gehu and Gehu described two Orders.

s b e
e

halonitrophlle communlties which are relatively unstable and
grow on a rough aubstratum of sand or pebbles mixed with lots
of organic material. Only two cf the eight characher,species
of the Order are present in Groups 1 or 2. They are

' HOnkenza gegloides and Rumex crispus. The onlyvAlliancé in

the Order is the Honkenxo—Cramblon maritimae, so the

- character species are the same for the Alliance as the Order. :
r The ‘second Order is the Qg;ggzgggg;;g=_gggggg%g which

- encompasses the more permanent perennial vegetation of upper
-ehingle beaches often in the form of a dense, generaliy
closedlgrassland with more structure in both the community
and the'euhetratum than the last Order. - None of the Order

'characters are present in sShetland. : As with the Honkenzo—
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(the Agropyrlon pungentis Gehu & Gehu 1969), so there are

no additiOnel Alllance species.
_ihe phytoSOciological relationehips of Groups 1 and 2

are'unclear. It would seem that Gronp 1, the more established -

'which is more closely related,to Group 3 and‘with less

structure than Group 1 'is probably" related to the Honken

are
‘The data of both Groups 4s-unlike previously

Crambeggé

l_

describe ssoclations

Adam. (1976) describes a Potentilla anserina nodum of

uncertain phytosociological stetus but poesibly related to

the Agropyretalia. In this nodum Potentilla anserina and
he Agropyretalia | _

Agrostis'stolonlfera are dominant and Festuca rubra and

Prifolium repens are frequent:species'composition thus

resembles Group' 1.
In conclusion, it is very tentatively suggested that

_Gfoﬁp 1 is described as a Festuca rubra—Trifolium repens

Potentilla anserina-Atriplex patula nodum within the Honke nyo-

Cramblon maritlmae.
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5.1.4. Synopsis of Shingle Community Types.

' CAKILETEA MARITIMAE TX. & Prsg. 50

"CAKILETALIA MARITIMAE Tx. apud Oberd. 49
ATRIPLICION LITTORALIS (Nordh. 40) Tx. 50

Atriplicetum littoralis (Warming 06) Westhoff &
Beeftink 50

Nodum of uhcertain status related to the
Atriplicetum = GROUP 3 (5.1.2.3.).

AGROPYRETEA PUNGENTIS Gehu et Gehu 69
"HONKENYO-CRAMBETALIA Gehu et Gehu 69
HONKENYO-CRAMBION MARITIMAE Gehu et Gehu 69

Potentilla anserina-Atriplex patula hodum =
GROUP 2 (5.1.2.2.).

AGROPYRETALIA PUNGENTIS Gehu et Gehu 69
AGROPYRION PUNGENTIS Gehu et Gehu 69

Festuca rubra-Trifolium repens nodum = GROUP 1 (5.1.2.1.).




SAND DUNE

AMMOPHILETEA ARENARIAR FESTUCO-BROMETEA .
ELYMO-AMMOPHILETALIA BROMETALIA ERECTI
AGROPYRION BOREOATLALITICUM MESOBROMION ERECTI
ELYMD~AGROPYRETUM JUNCEIFORME CAMPTOTHECIO~ASPERULETUM
CYANICHAE
GROUP 1 p.p.
) =
_ | . FESTUCA-ACHILLEA MILLEFOLIUM
.GROUP .
GRITD 2 GROUP 3 GROUP 4
(5.2.2.1.)
= . . =2 =
© POTENTILIA ANSERINA- AMMOPHILA ATRIPLEX. PATULA-
©  AGROSTPIS STOLONIFERA. GROLP CAKILE MARITIMA
GROUP _ © GROUP ,
T (5.2.2,2.) (5.2.2.3.) (5.2.2.4.)

FIGURE 5.2. Synoptic classification of sand dune communities in:the

Northern Isles.

MOLINIO-ARRIEFATHERETEA .

APRHENATHERETALIA

CYNOSURION

Y CRISTATI

Sﬂ?gmqwmg

GROUP

l p.p.

RUMEX ACETOSA VARIANT

(5.2.2.1.1.2.)




5.2.  Sand dunefayStems invthe Northgrn Isles - Table 2.

5.2.1. Introduction.

lA Eynopsis of the;claésificatibn of the vegetation of
sand dune systems in the ﬁorthe:n Isles is shown in Fig. 5.2.

Dune systems are pborly developgd in.Shetiand and only.
at Quendale at the south of Mainiand are thefe ali the
features of a typical hindshore dune éystem, including a
full successional seqﬁence of commﬁnities, a dune loch and
well devéloped dune slacks. In the Northern'Isles foreshore
comﬁunities are quite frequent in sandy sheltered bays and
| ﬁoré occasionally a limited development of mobile dunes rising
steeply from the shore is encountered. Such a dune system»is
only pobrly devéloped; small in extent apd with.no trué
aune slacks. The dunes quickly give way to a ciosed
community - fiied dune pasture often on blown sand, i.e.
“machair. The largest area of machair in Shetland is at
ﬁ:éckin, Yell. Overgrazing, rabbit damage and wind action
have led fo some sevére erosion of the machair in this area.
Grazing influences are h&wever,'imporﬁant formative agencies
of the machair communities (Ranwell,-1974). 'Iﬁ true machair,
psammophilous dune grasses have been eliminated and this
separates machair from fixed dune (Vose et al., 1957). The
species composition of the forgshore communities, dunes
and machair is fairly similar to those in other parts of

Scotland, including dune systems in Tiree (Vose et al., 1957)
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in Harris (Gimingham_gg‘g;., 1948) ahd the Monach Isles
(Randall,'1972).
5.2.2, Community types.
5.2.2.1. Festuca rubra-Aqh;ilea m;liefolium GroqEA= Group 1.

Characterising sggcies: . Festuca rubra, Achillea millefolium,

Plantago lanceolata, Ranunculﬁs,acris, Trifolium repens.

Description: The majority,of’aufnahmen in this Group are from
fixed dune vegetation and smallhareaé of machair. The species-
poor suﬁgroup however, are stands from more open vegetation
ofteh in’eroding areas amidst fixed dunes. Sites in Yell,
ﬁhst and Fetlar have been sampled in areas of gneiss, schist,
granite, serpentine bedrock. At all sites the substratum
is éredominantly sand, élthough in older systems a ;and/soil
mixture is common. . The pH range is betﬁeen 7.2 and 8.8 and
the sand méy be dry, damp or even wet. The sites are all
low - under 6 m. épart from Breckin where machair covers
several hectares inland at altitudes up to'45 m. The more
inland mach#ir pastures from this, the largest area of blown
sand in Shetland, are included in the Grassland Section
5.4. Group 4.

This vegetation is intensively grazed by sheep, cows,
ponies and many rabbits.

The qommunity is a spécies—rich sward in which herbaceous
species may have 100%.co§er, althbugh the layer varies iﬁ

height from about 25 mm. to over 203 mm. Bryophytes are

1
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often absent, although in damper hollows cover may be 50%.

Lichené'aﬁd shrubs are absent.

Festuca ‘rubra il the domlnant specles ‘and may be very

‘ abundant. Plantago lanceolata, Trifollum regens, Ranunculus

acr;s and Achillea mlllefollum are all constant species in the

commun1ty. Other very common forbs,include cerastium

holosteoides, Bellis perennis and Leontodon autumnalis, and

the grasses Poa subcaerulea, Holcus lanatus, Agqrostis tenuis
andlggféstis stolonifera. More occasional species in the

turf include Ammophila arenaria, Poa annua, Lolium perenne,

Cynosurus cristatus, Anthoxahthum odoratum, Potentilla

anserina, Cirsium vulgare and the bryophytes Brachzthecium

rutabulum and Tortula ruraliformis.

5.2.2.1.1. - Subgroup with Lotus corniculatus and
Eughra91a species .- Subgroup 1.

Charaqterising,speciesé Lotus .corniculatus and Euphrasia species

Description: This subgroup is extremely species-rich and

‘Eypical of the fixed dune and machair areas.

Plantago maritima and Prunella vulgarig, together with the

characterising species are abundant, as well as occasional

Vicia cracca, Gentianella campestris, Scilla verna, Trifolium

pratense, Luzula campestris, Carex flacca, Equisetum palustre

and_g.'arVense, Armeria maritima and ?lanﬁago coronopus.

- The community is very attractive and colourful,

particularly in spring and'early summer.
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5.2,2.1.1.1. Variant with Rumex acetosa.
A dist@nét variant of the subgroup characterised by
Rumex acetosa and the constancy of Aqrostis tenuis is recorded

from some lush grassy communities.

5.2.251L1;2; ~ Variant with carex afenaria.

Soﬁe ﬁatches within the stable dunes are characterised
by'_ggggg arenaria (which may be locally abundant). Viola
;iginigng is apparently associated with this sPecieS{
5.2.2.1.1.3. Typical variant.

' The éha:acteristic species of both the Groué and sub-
group are preseﬁt. Mnium punctatum is occasionally recorded

.and the mbonwort,Botrzchium lunaria.

5.2.2.1.2.  Species-poor subgroup = Subgroup 2.

As previously described this is a more open community
(although plant cover does remain over 60%), typical of eroded
areas within the more stable dune system. The charactefistic

species of subgroup 1 and its variants are lacking.

5.2.2.2. Potentilla anserina-Agrostis stolonifera group =
Group 2.

Characterising species: Agrostis stolonifera, Potentilla

anserina, Stellaria media and Cirsium vulgare.

Description: On open sandy patches behind a dune ridge or

from eroded patches between poorly formed dunes or sandy

.patchés near a voe side (such as at Gloup) this community
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éharacterised'by.certain nifrophilous speciesihas béen
‘»:recordéd; The sites are often sheltereé and frequented by
sheep, rabbits, cows énd eveﬁ nesting birds, all of which
probably increase the nitrégen content of the .substratum.
The sites (all from Yell and Unst) ére all flat, dry, below
_9.m., and from gnéiss, granite and serpentine areas. The
pH range of the séndy substratuﬁ ranges from 7.1-8.4. Herb
cover variés from 40-70% and the plants in height from an
averagé»of 50 mﬁ. to 152 mm. Bryophytes are usually absent
or with iow cover value.

The community is species—pbor andvbnly the characterising

species of the group are at all frequent. More occasional

species include Poa subcaerulea, P. annua, Cerastium

holosteoides, Trifolium repens and Ranunculus acris.
There are two variants within the Group:- one (5.2.2.2.1.)

a Bellis perennis, Festuca rubra variant with‘occaéional

Tortula ruraliformis is perhaps’more similar to the gpecies-
poor subgroup of the previous Group. 1In the second (5.2.2.2.2;)

~ Agropyron repens is constant and Plantaqo lanceolata

oécasional.

5.2.2;3. Ammophila Group = Group 3.
Characterising species: Ammophila arenaria.

Description: This community has been recorded from foredunes,
from opeh areas behind the main ridge and before the stable

meadow communities and from sandy beaches where no true dunes
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have‘fé:med;
Végetatioﬁbin Yell and Unst from areas_of gneiss, granite,
o _ has been sampled.

and schist bedrock at low altitudes - below 15 m./ The
éubsﬁraﬁum is dry sand and the pH ranges'from 7.4-8.5.

| The commﬁhity is opeh and less species&rich.than’the
‘meadows of Group 1. Herb cover varies from 30-70%. The
majority of piénts are rarely above 76 mm. in height apart
‘from Ammophila and two other grasses, Elymus arenaria and
Agropyron junceiqume, which méy reach 1 m. Bryophytes are

"usually absent, only a Bryum species is rarely recorded.

Only Ammophila is constant and species composition varies

at each site. Honkenya peploides, Elymus arenaria, Festuca

rubra, Plantaqo lanceolata, Poa subcaerulea, Vicia craceca,

Trifolium repens,. Agrostis stolonifera and Potentilla anserina,

are all quite common and Luzula camggstfis, Agropyron junceiforme,

Ranunculus acris, Achillea millgfolium, Plantagb maritima and

Leontodon autumnalis are encountered infrequently.

5.2.2.4. A;riglex'gatula-Cakile maritima Gfoug = Group 4.

Characterising‘sgecies: Atriplex patulé,'Cakile maritima,

Honkenya peploides.

Description: From the strand and first dunes at Norwick,
Unst, this véry species-poor open community has been recorded.
Each site is dry and bare sand patches are common. The pH

is 8.5; 'Large rounded boulders are found on the actual
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beach but the plants are rooted in the sand between.
Bryophytes are absent and herb cover varies from looto 60%.

The few species reécorded are all typical of open sandy .

habitéts:- ﬂtriplex'fmthia;»Cakilelmaritima, ﬁonkenya{

peploidés, Ammophila érenéria, Elzmuaqarenaria;and Agrogzron
repens.

- 5,2.3. Synsystematics.

5.2.3.1. Introduction.

A iéck of phytosociological description of British sand
Qunes oombinedowith comparatively little data f;om ohly very
vpoor'done gsystems inrthe Northern ;sles makes the precise
synsystematic placement of the Shetland dune syséems very
difficult. Information from the Quendale system on the
Shetland Mainland may help clarify the position of the
impoverished Northern Isles systems.

5.2.3.2. - Synsystematics of Group 1l - Festuca rubra-
‘ Achillea millefolium Group.

From the little that has been written about the grass
turf of dune systems it is apparent that such vegetation is

often transitional in synsystematic status between the

Blanquet & Tuxen, 1952; Ivimey-Cook & Proctor, 1966;
Shimwell, 1968).
In the Northern Isles stands no character species of

either Alliance are present.. gg;;gggggéggggg (Tx. 37) Den
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.‘Hgld_&_Wesfhoff'69"characters inqludevFestuca rubra var.

-afénafiaQand Galium vefumiiar. ﬁa;itimum (Westhoff & Den

Heid, 1969)7 This Allianée is syﬁonomous‘with the Koelerion
5ut although-Galium ana'Festuca were recbrded, varieties of - |
'spgcies have notlbeen distinguished'in this survey. - Character
ﬂSpecies‘of the respective Order and Cléss of éach Alliance

are also abéénf; The exact phftosociological status of the
Group is‘thus unclear. Comparison at the Association levél
has been made with Braun-Blanquet & Tﬁ#gn‘s Irish data (1952f,v
the Burren data of Ivimey—Codk & Proctor (1966) and with

Shimwell's general survey of calcareous grassland in the

British Isles (1968).

& Tx. 52., or theLGaiium_zg;gm—AsEerula czanchica nodum
Ivimey-Cook & Proctor 66. The nodum is eséentially the
same as the Association without the Sesleria sub-association
which Braun-Blanquet and Tuxen described. Hdwever, none

~ of the character species of the Association given by‘BraunQ

‘Blanquet and Tuxen are Shetland species - Koeleria cristata,

- Entodon orthocarpus, Gentiana verna, Neotinea intacta and

Teucrium chamaedrys, but the general physiognomy of the

Group is similar to the described Association. - The Association

~ develops from the Vipla_curtisii-Syntrichia_ruralis Association
Br.-Bl. & Tx. 52 of the Koglerion and in the Burren is
distinguished from this second Association by the presence

of gpecies indicative of grazing, such as Cerastium holosteoides,
Hypochaeris radicata and Trifolium repens, and a much-

reduced bryophyte layer. Luzula campestris is also more

or less faithful to the Camptothecio-Asperuletum. Ivimey-
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Cook and Proctor describe the oelerion Association as an

' open community of calcareous "grey dunes" (Tansley, 1949),

chafactgrised by a thin cover of Festuca rubra, a limited
but.charactéristic group of other herbs including Koeleria
cristata, Thymus drucei and Lotus corniculatus, a carpet of
xerophilous mosses and oﬁten a number of small annual species.
Such communities represent a'Quécéssional stage betwegn the
moﬁile communities:of ihe QEEEEE;%EESE and closed calcareous

dune grasslands of the Mesobromion. It is probéble that

' e oy ey e s e w—
=]

between the Ammophiletea communities and those of the closed

Pt e
o o

general the Shetland communities are not of the type described

for the Association, apart from occasional Tortula ruraliformis,
acrocarpous mosses are rare, annuals are rare and the

community is:usually a closed one, in addition, the abundance

species of the Group. Shimwell includes Agrostis stolonifera

as a differential specigs'of this Association from other
Mesobromion Associations. Thié species is occasional
throughout.Group i.

With accumulation of.organié matter and leaching in time

land communities such as fhe'Lolio- Cynosuretum. Birse (1973)

lists one aufnahme from degraded fixed dune vegetation in
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Unst and assigns this to a Koelerion Association but until

Pt e
1

apart from the Rumex variant of the Lotus subgrdup,are best

for the present united in the Camptothecio-Asperuletum

o — — S G G - — - G . - -

acknowledging relationships with communities of the Koelerion

-albescentis. This tentative proposal may have to be revised

if_a‘thorqugh study of machair grasslahds is made in the
future. |

Vg,Braun—Blénquet ahd??uxén q:iginally described threé
subassociations of the QéEEEQEEESEQZEEEEEEEEEEE° As previously
 described in this section, Ivimey-Cook and Proctor felt the

Sesleria subassociation was better placed in their Antennaria

dioica-Hieracium pilosella nodum. Of the two remaining sub-

associatiqns (one of Rhytidiadelphus squarrosus and one of

Carex arenaiia), it is felt that all of Group 1 (apart from

' the Rumex acetosa variant) is probably synonomous with the

Carex arenaria subassociation. As differential species of the

subgroup Shimwell (1968) lists Poa pratensis, Carex arenaria,

Tortula ruraliformis and Sedum acre. These are not particu-

larly well'represenﬁed in Group 1, although Carex arenaria is

. constant to subgroup 5.2.2.1.1.2., and Tortula ruraliformis is
occasional throughout.

Comparison of the aufnahmen with Rumex acetosa and Agrostis

tenuis with those of Group 4 of the general Grassland (Section

5.4.2.4.) - the Trifolium repens-Bellis perennis Group -
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emphasiSes,the transitional nature of both theée communities

between,;he dune grassland and more general grassland“éommunity

of the Lolio-Cynosuretum. For similar reasons as those

expounded in Section 5.4.3.6. the Rumex acetosa variant of

Group 1 is placed in the Lolio-Cynosuretum.

5.2.3.3. Synsystematic placing of Groups 2, 3 and 4.

Gehu & Gehu (1969) describe sand dune vegetétibn from
the Atlantic coast of France (see 4.3.). Within the Order
géxgg;éggggggggggégg;ggggggégg foreéhore-vegetation and
communities of young sand dunes which are occasionally still
subject to the effects of high seas, are placed within the

tt—4—r—t—4——

above theéese are placed in_thé Ammoghilign borealis.

'Essentially vegetation of the éggogggign represents the
first stages of the successional dune sequence. The two
Alliances are obviouély closely related. Ammoghila,-although

characteristic of the gmmgphilégg is also a frequent species

S === —1—

of the Elymo-Agropyretum junceiforme Tx. 55 of the_égzggzrigg.

This Association exists in a series of different stages

beginning with many annual species more typical of the

== —— 11—

Cakiletea maritimae communities (see 4.1.) through a typical -
phase with dominant Elymus arenaria and terminating with'a
community which Ammophila arenaria is imﬁortant.

'With'so little data from such fragmentary dune systems,

the exact phytosociological affinities of the Northern Isles
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data are unclear, sihce there are obvious relationships with
both ihe Ag__ggfigg and the émg_g_ llon. - Since many of the

aufnahmen are from the foreshore and the rest are from yédung .

dunes very much subject to marine infiﬁencé, the éommunities

only Ammophila arenaria, Elzgus arenaria, Honl enya gggloides,
and more rarely Agropyrum ]uceiforme, are present.

Group 4 corresponds to an early stage of the community -

charactérised by Cakile maritima. This Group is quite closely

related to Salsolo-Minuartion Eggloidls Tx. 50 communities

_=-_'————_——_——=_== ——————

thhin the Cakiletea mgritlma (see Section 5 1l.). Group 3, .

2t

a typical phase more transitional to the Ammophilion and

Group 2, is a more nitrophilous community. The characterising

species of Group 2 are not described in the French vegetation

although Agrostis stolonifera, Potentilla anserina and Cirsium
vulgare are present in the two lists from foredunes in Skye,

which Blrks (1973) placed in the Ag gg_ion boreoatlantlcum.

Comparison of this Group with both the Festuca-Trifolium

repens Group and the Potentilla anserina Group of shingle
beaches (see 5.1.) shows obvious similarities, and with more
data this Group might prove to be better placed in the

 Agropyretea pungentis Gehu & Gehu 69.
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5.2.4. Syropsis of sand dune coﬁmuniéies in the
Northern Isles. “

AMMOPHILETEA ARENARIAE Br.-Bl. & Tx. 43.
ELYMO-AMMOPHILETALIA ARENARIAE Gehu & Gehu 69.
AGkOPYRION BOREOAtiANTICUM Gehu & Gehu 69.
,Elymo-Agropyre£um juﬁceiforme Tx. 55

= GROUPS 2, 3 and 4 (5.2.2.2.;
5.2.2.3.; 5.2.2.4.).

FESTUCO-BROMETEA Br.-Bl. et Tx. 43 em. TX. 61.
BROMETALIA ERECTI Br.-Bl. 36.
MESOBROMION ERECTI Br.-Bl. & Moor 38 em. Oberd. 49.
Camptdthecion-Aspérulqtum cianichae Br.-Bl. et Tx. 52.
| Carex arenaria sﬁb—assoéiation Br.-Bi.Aet Tx. 52.

= GROUP 1 (5.2.2.1.) without
(5.2.2.1.1.2.).

o~

MOLINIb-ARRHENATHERETEA T™x. 37.
ARRHENATHERETALIA Pawlowski 28.
CYNOSURION CRISTATI Tx. 47.
Lolio-Cynosureﬁum (Br.-Bl. et de Leeuw 36) Tx. 37.

= Rumex acetosa variant GROUP 1
(5.2.2.1.1.2.).

f



BALTASOUND SALTMARSH AND ADJACENT COMMUNIFIES -

.
ASTERETEA TRTPOLIX MOLINIO-ARREENATHERETEA " PARVOCARICETEA
GLAUCO-PUCCINELLIETALIA MOLINIETALIA TOFIELDIETALIE, -
PUCCIKZLLION MARITIMAE ARMERION MARITIMAE CALTHION : CARICION DAVALLIATAE
} . :
PINGUICULO-CARICETUM DIOICAE
GROUP 1 . GROUP 2 .
arou? 3 GROUP 4. -
PUCCINELLIA MARITIMAE ARMERIA-PESTUCA RUBRA ‘
GROUP GROTE [ERIOPEDRUM. ANGUSTIFOLIUM= SCHOENUS ‘NTGRICANS
(5.3.2.1.) {5.3.2.2.) FRIGLOCHIN MARITIMA GROUR ‘ GROUD . .
(5.3.2.3.). (5.3.2.4.)

o communities of the wmwnnqum
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5.3. _’Salgﬂarshlinxthe-Northern Isles - Table 3.

5.3.1. -;intrOduction
A synopsis of the classification of the Baltasound

saltmarlh area 1is shown in Flg. 5 3

There are no large saltmarshes in Shetland. : émall
pockets of specles-poor saltmarsh vegetation are however.
frequent behlnd barS-and spits on the border of brackish lochs

' and also on fluv1a1 and glac;al depos1ts at the head of Voes .

(Johnston, 1974) ' 1n-Yells'for example. besmde Mid~Yell

Voe there are t1ny patches of Armeria maritima and Plantago

marltlma rich, short turf with occa51ona1 Festuca rubra.

At the head of Balta Sound ‘there is a larger area of
saltmarsh. The bedrock of the area 1s.serpent1ne. 'This was‘

: sampled'and the results are:shown in Table 3. A'brief
description of the same area is made by Birse & Roberton (1973) .
The general saltmarsh communities give way to small patches of
wetfmeadow and Schoenus'flushes at therhead of the Sound. A

 fow of these are included in Table 3 and in the following

description to show the gradation of communities'in the area.

_ 5.3.2. Species Groups.

- 5.3.2.1. Puccinellia maritima Group = Group 1.

CharacteristiC;gpécies: Puccinellia maritima.

Description: A species-poor community dominated by Puccinellia

maritima was recorded from gravelly areas along the south edge

!
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and at the head of the Sound. The soil is a coastal saline
grey, flooded daily by the tide (Birse & Robertson, 1973),
with an averege pPH of 7.5. Herb cover is over 90% and at

some sites algal cover is 50%.

Characteristically lush stands of Puccinellia are inter-

spersed with Sperqularia media and Plantago maritima. Algal
species include Fucus vesiculosus, Enteromorpha sp.,

OSciliatoria sp., and Rhizoclonium sp.

Armeria maritima, Glaux maritima, Triglochin maritima

and Juncus7gerardii are amongst other species recorded.

5.3,2.2. - Armeria maritima-Festuca rubra Group ='Group-2.

charecterieing,spgcies:- Armeria maritima, Agrostis stolonifera,
Festuca rubra.

Qescriptien: A large area of the saltmarsh where the soils,

coastal saline gleys (of average pH 7.6), are periodically
inundated by the highest epring tides (Birse & Robertson,

1973)~is characterised by this community.

) ﬁerb cover is 90% but varies in height from 50 mm. to

over 304 mm. towards the edge of the area characterised by

the community.

Armeria maritima is constant, Glaux maritima, Plantago

maritima, Festuca rubra, Agrostis stolonifera, Juncus gerardii

and OOchlearla officinalis are recorded in three of the four

aufnahmen. Eleocharle gulnqueflora is recorded in two stands.
Aufnahme 614 wrth Eriophorum angustlfolium is transitional

to the vegetatlon of Group 3.
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5.3.2.3. Eraoghorum angustlfolaum-Trlglochin maritima
© Group = Groug 3.

Characterised by Triglochin maritima, Eriophorﬁm angdstifolium

and Renﬁnculus_flammula,h

1

Description:' At the extreme head of the Sound amidst the

wet pocls end streams flowing:to_the sea true saltmarsh gives
way to smali:petches ofvwet meadow-type vegeﬁation. .The
soft wet brown substretum (average pH 7.0),‘a1thohgh
: frequentiy subject to salt spray would only be‘inundated very
infrequentlyxby-the very higﬁest tides]cr roughest sees.

»The herb layer, ofiaverageAheight 203 mm., varied in
cover from 50-100%. Two species of bryophyte, Eurhxgchlum

graelongum and Campzlium gg zgamum were recorded but cover

was low.
The characteristic feature of the community was the
constancy of Trlglochln maritima. The other most frequent

species included Agrostls stolonlfera, Eriophorum angust;folzum,

Holcus lanatus, Juncus articulatus, Ranunculus flammula,
Carex nigra and C. panicea.

This Group could have been placed with otﬁer wet
meadow  aufnahmen inJTable 5, but has been left in this Section
to shcw'the traneition from saltmarsh to pasture vegetation.
The presence of Triglochin shows affinities with saltmarsh
communities. Aufnahme 572, more species.rich and iacking
this-species is more typical wet meadow and included in

Table 5.
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5.3.2.4. Schoenus nigricans Group = Group 4.

Characterised by Schoenus nigricéns, Carex flacca, Molinia

caerulea.

Description: Three aufnahmen ét the head of the'saltmarsh in
the grévelly area beside one 6f the streams entering the
Sound have been recorded, distinguished by the abuhdancé of
Schoenus.nigricans tussocks. AQerage pH of’the shéilow
gravelly soil was 7.6. Herb cover varies from 30%‘to,80%

and the tussocks from 152-203 mm. in height.v Bryophyte
cover is about 5%.

Tuésqcks of Molinia caerulea, Eleocharis gquinqueflora

and Juncus kochii are also characteristic, interspersed with

Aqrostis stolonifera, Plantago maritima,'carex flacca,

Pinguicula vulgaris, Succisa pratensis and Selagihella

SelaginoidES.

Riccardia pinquis is constant and Amblystegium serpens is

recorded from two aufnahmen.

5.3.3. Synsystematics

5.3.3.1. Introduction

There are various accounts of saltmarsh communities in
the literatﬁre (e.g. Beeftink, 1966; Ivimey-Cook & Proctor,
1966; Birks, 1973). The most recent account is a detailed
stﬁdy}of the British saltmarshes by Adam (1976) , although
Shetlénd was hot included in this survey. Further details

of wet meadow and Schoenus flush vegetation are in Sections
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5.5. and 5.9. respectively. The syntaxonomic units are

discussed in Chapter 4.

§.3 3 2. Sznsxstematic glaclng of Groug l.

The vegetatlon of the lower parts of saltmarshes is

vegetatlon in southern Britaln may be more species-rich than

the Scottish commun;tles. The Balta Sound data with

Armeria maxitima, Glaux maritima and Plantago maritima, as

well as Pueeiheilia maritima, is similar to the’community

(Blrks, 1973) . Plantagqo maritima and Triglochxn maritima

(both occasional in the Balta Sound'etands) are Asteretea

tri 90111 character species and Sperqularia media is an Order
character (see 4.5.). The occurrence of Armeria and Glaux
relates the community to the Armerion (see 6.3,3.3.) but on

the presence of Puccinellia and the'general physiognomy of

5,3.3.3. Szgszstematic placing of Group 2.

e e e e s e
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marltlma apparently effectively dzstlnguishes the Axmerion

from the chc1nelllon (Ivimey-Cook and Proctor, 1966-

i —t— it

Birks, 1973). Armerion character species are well represented
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in the Balta Sound stands - Armeria maritima, Glaux maritima

and JuncuS-gerérdii. Westhoff & Den Held (1969) also list

varieties of Festuca rubra and Agrostis stolonifera. Both

speciesvare present in Group 2, althbdgh varieties have not

- been distinguished.

community in Britain and from the description of Adam (1976)

the‘Balta Sound data may represent part of his Festuca-Glaux

nodum, in which Juncus gerardii, Festuca rubra, Plantago

maritima and Glaux maritima are constant, and Agrostis stoloni-

fera, Triglochin maritima and Armeria are frequent.

5.3.3.4. Szgszstematic.glacing of Group 3.

The overall species composition of this Group is very

similar to the Ranunculus flammula variant of the Caltha-

Juncus articulatus nodum described in the wet meadow Section

5.5. Group 3 is distinguished7by the lower consfancy-of

Caltha palustris and the constant occurrence of Triglochin

maritima and the more frequent occurrence of Carex panicea.

-The presence of Triglochin relates the Group to saltmarsh

-ttt

communities of the Asteretea tripolii, to which it is adjacent
in the field.

The Group is best described as a Triglochin maritima

subvariant of the Ranunculus flammula variant of the Caltha-

Juncus articulatus nodum. For the reasons put forward in
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Section-S.S(, this nodum is'assigned to the calthion within

-——u—_—__———.—— e et e s e e g S
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5.3.3.5. | Szgszstematiccglacing of Group 4.

Commuhities of base-rich flushes and miree were united

part ofwthlsbAssoclatlon. Jones deScrLbed'the;Assoclatlen

'usihg wiqubanﬁ Fell data'as wel; as community types recognised

-trom Scetlanc by McVean & Ratcliffev(1962) and Birks (1969)

ahd from elseWhere by Shimwell}(1968). The Asseciation belongs
EIESE S PR A

to the ggrlclon dava ;_L=ggg. - No Alliance character species

are present in the BaltaLSound stands (see 4.7.). Eleocharis

_qulnqueflora is a Tofieldietalia character and Riccardia

glnguls and Carex demissa are Parvocg cetea character BPGCIGS.

As character SpECLGS of the Association Jones (1973) uses the

Qrder character Carex dloica,.the Alliance characters

Tofieldia pusilla and carex lepidocarpa) together with

Trigqlochin palustris and Kobresia simpliciuscula. Of these

 species Tofieldia and Kobresia are not Shetland species.
Despite the absence of all these species from Group 4 there
are close similarities between the Balta Sound data and the

composite data of Jones.

Wheeler (1975) and the internal structure of the Association

re-organised to avoid confusion between the sub-association
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molln1etosum and a Succisa subvariant of a second sub-

associatlon, the eleocharetosum,: whlch were deﬁlned-by several

of the same species, Eriophorum latifolium, Molinia caerulea and

Succisarpratensig. Wheeler hed noted that ffequentiy species

which differentiated the variant Saxifrago-Scorpidium, to which
the Succ1sa subvariant belonged, were often poorly represented

or absent altogether in communities of the subvariant.

Wheeler proposed that those aufnahmen with these species 511 he

united in the mollnletosum and the aufnahmen with the

varlant of the mollnletosum. This new scheme'flts the

,Northern‘Isles data well since of thevSaxifrago-Sco:pidium

differentials, only Erica tetralix was recorded and only in

one aufnahme.
The Balta Sound data is species-poor and none of the
species which typically characterise the Association are present.

Howe#er, Molinia caerulea and Succisa'pratensis are

mollnletosum d1fferent1a1 species. and Eleocharis quinqueflora,

Erioghorum anqustifolium, carex demissa and Juncus kochii

'chareeterise the Eleocharis variant.

Becanse of the constancy of Schoénus»nigriéans the Group
is assigned to s Schoenus subvariant.

The vegetation is'closely related to the Schoenus flushes.
- of the Burren (ivimey-éook & Proctor, 1966) and to the

‘ vegetation of the Schoenetum nupﬂcant;s W. Koch 1926 Jones
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- vegetation types by the presence of Carex pulicaris and

Plantaqo maritima, ~Although Wheeler does not consider

these as good differential species, the presence of Planﬁago_
maritima and overall species composition of Group 4 does
differentiate it from these similar types and the Group is

thought to be satisfactorily described as part of the

5.3.4. Synopsis of.the«saltmarsh and adjacent communities.

5.3.4.1. True saltmarsh.

ASTERETEA TRIPOLII Westhoff & Beeftink 62.
GLAUCO-PUCCINELLIETALIA Beeftink & Westhoff 62.
PUCCINELLION MARITIMAE Christiansen 27. em. Tx. 37.

Puccinellietuim maritimae (Warming 1890)
' Christiansen 27.

= GROUP 1 (5.30201.).
ARMERION MARIIIMAE Br.~-Bl. et de Leeuw 26.
Juncetum gerardii Warming 1906.

? Festuca%Glaux nodum Adam, 76 = GROUP 2 (5.3.2.2.).

5.3.4.2. Adjacent wet meadow.

MOLINIO-ARRHENATHERETEA TX. 37.
| MQLIN;ETAiIA Koch 26.
CALTHION Tx. 37. em. 5l.
Caltha-Juncus articulatus nodum.
Ranunculus flammula variant.

Triglochin ma:itima subvariant = GROUP 3
(5."3.2-30) L)
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5.3.4.4. Schéenus flush at Sound head.
PARVOCARICETEA den.ﬁéld & Westhoff 69.

TOFIELDiETALiA,PISg. apgd Oberd. 49.
cARICiON DAVALLIANAE Klikav34.!

Pinguiéulo*caricetum dioicae‘Jones'73 em
Wheeler 75. :

molinietosum Jones 73 em Wheeler 75.
Eleocharis variant.

Schbenug\subvariant = GROUP 4 (5.3.2.4.).
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rassian o_o.nﬁuuwwwmm in the Northern Isles.
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*  NARDO-GALIETUM SAXATILIS
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LUZULA-ANTEOXANTHUM
_CROUP

(5.4.2.1.)
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5.4. Grassland - Table 4.

5.4.1.  Introduction.
A synopsis oé'ihe classification of grassland éomhﬁnities
is shown'ianig.‘S.é. | | ,
Grassland, which is vegétation dominated by grass épecies
and fqrbé covers a relatiﬁe;yrsméll prbpdrtioﬁ”of land in
.the_Norghern isles but includes E number of interestiﬁgi
communities.: The majority of aufnahmen are froﬁ cliff-tops,
maritime,grasslahd; roadéides andvpermanenilpasture. The
latter haé usuélly been cultivatéd at some time in.the past
and inq;udés bog land which has been drained and reseeded.

A very, few aufnahmen are from grassland forming part of a

rotational sequence.

In sown pastures, Phleum pratense, Lolium perenne and
Pba.trivialis are abundant as they are part of the seed mixture

(Bi:sé-& Robertson, 1973). With ageing of the pasture Phleum

-dies out but Lolium perenne and Poa trivialis remain abundant
with heavy grazing and fertilizing. ‘Trifolium repens also
flourishes with intensive grazing (0'Sullivan, 1965).

If the grazing pressure decreases Loliﬁm and Poa trivialis

decrease in abundance and Festuca rubra, Holcus lanatus,
Anthoxanthum odoratum and Agrostis tenuis are the dominant
spécies. Eventually the pasture may be so degraded as to

be'tfansitional to an acidic grassland with abundant heath

species.

-
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If drainage is greatly impeded the pasture comﬁunitieé
may degrade into wet meadow types similar fo those,of‘Section
5.5; | |

On blown sand behind dunes such as at Breckin Yellfthere
are quite large areas of machair type grassland which is
intenéively grazed by both sheep and rabbits (see also,s.z.).

A zone of short grass turf is found at most cliff tops
probablf.maintained by wind and'spray, as well as grazing.
Maritime grassland is characteristic to thé shore-line of
maﬁy small islands as weil ﬁé round the lower parts of the
cbast.line of Yell, Unst and thlar. ‘'The majority of the
small is;ands have been inhabited in the past and especially
around croft remains old permanent pasture comﬁunities aré
typical;

Where grass areas have been adopted by breeding-aﬂd’
‘roosting birds the species composition of thergfassland may
be quite modified by the estabiiéhment of nitfophilpus

species such as Potentilla anserina or Stellaria media.

5.4.2. ‘Community types.

5.4.2.1. Luzula-Anthoxanthum odoratum Group = Group l.

Characterising species: Anthoxanthum odoratum with a variety
of species more typical of heath communities including Luzula

multiflora.

Description: 'From a wide variety of different sites in Yell,

Unst, Daaey and Kay Holm a cbmmunity dominated by grass species -
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but with'a'Qarie£§ of”hefbs typical of heath vegetatio; has
been recorded. ,

A dense herb-layer 152 mm. average height (aiways.with
50% cover-ﬁﬁd often nééréf'iOO%) is interspersed with
bryophyﬁeS'which vary from 5 to 90% in cover.: Lichens have
low cover if present at all. Occasional Beltigéra.qanina-dr
C;adonia speciés-are the.onlyvcdmmonlyvrecorded species. Very'
rarely where the community borders with hééth or bog Calluﬂa‘
has be;p recorded.

The community may form a lush band behindAthe typical
low: sward of many cliff tops such as at Vatsetter Yell. On:
the small islands of Daaey and Kay Holm these grassy patches
are interspérsed with bog types and are most common above
the beaches on the low cliffs. In parts of Yell and Unst the
community is found amidst better pasture of resegded meédows
perhaps reflecting the tendency of the vegetation to revert
to heaﬁh and bog if not properly maintained. At Ordale,
Unst, the community was found beside an abandoned c:oft.

The community is also typical of so@e roadsides. The sites_
vary between 9-36 m. in altitude and apart from the steep
edges of Gloup Voe the community is only found on virtually
flat ground with slopes of less than 5°.

Although the bedrbck may vary - gneiss, schist, serpentine,
greenstone .or granite - the soil has always been recorded as
a df& offdémp; dark brOWh, silty soil, sometimes shallow and'

stoney. The pH values in areas of basic rock are higher but
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an averaée is 5.4.

Every site, whether scattald or enclosed land, is grazed
by sheep.

various Gramineae domihate the herb layer Qith

Anthoxanthum odoratum constant and Festuca rubra, Holcus

il

lanatus, Nardus stricta, Fesﬁuca vivipara and Agrostis tenuis,

very frequent. _Cynosurus cristatus is rare.

: Luzﬁla multiflora is constant and Leontodon autﬁ@nalis,

.Potgntilia erecta, Galium saxatile, Viola paiugggig;:Scilla
xg;gg; Cerasfigm ho;osteoides andnggggg acetosa are

' ébmmon_throughbht.éhe;éfqu;  From Table 4 it will be appafenﬁ
that.although tﬁé£é is'hbt a stfict division into ﬁwo sub-
groups there is a trend from "more heathy " to “leés heathy ",
In tﬁe first Nardué and Festuca vivipara are more common, as
well as Viola riviniana, Polygala serpyllifolia, Deschampsia
flexuosa, Carex nigra, C. panicea, Succisa pratensis and

Aira praecox and the mosses, Thuidium tamarisqihum, Dicranum

scogaﬁiuﬁ'and Polytrichum junigerinum-and-the 1iéheh,
Peltiqgera canina. In the "less heathy" group_Répunculus
- acris and Trifolium regéns are more frequent. Where the
Group has been recorded from roadsides, it tends to be this
"less heathy" type.

Thrdughout the whole group Lophocolea cuspidata, Mnium

hornum, Polytrichum formosum and Rhytidiadelphus squarrosus

are frequent in the bryophyte layer.
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5.4.2.2. plantago maritima-Carex nigra Group = Group 2.

Characterising species: Festuca rubra, Carex nigra, Plantagd

lanCeoléta, P. maritima.

| Désé:iétion: This commﬁnity has been recorded from severai
cliff top sites varying in altitude'bétween 1 m. and 42 m.
in Yell,:Unéf and Fetlar, as well as the small islénds Daaey
_ahd Kay Holm, where the soil is usually shallow, dark,,mineral-
rich énd sometimes sandy. Thé substratum ié.dry or at most
dhﬁp and_thé'pH varies befween-5.4 aﬂd é;é,_according to the
| parent hédroékwhich includes sChist,'gneiés, granite and
éerpentiné. The sites are ali'flat or at most géntly
sloping. “ | |

‘v The same community was recorded from meadows in Unst and -

< ‘ :
'Fetlar not far from the sea, where the soil was shallow and
rocky outgrops were frequent. Every site would be grazed
evenvif-bnly_lightly by sheep.
Typically the community is a dense grassy sward, where

herb c§Ver ‘is often nearly 100%. vAlthough in meadows fhe
v herps may average 178 mm. in-héight, typically at cliff top
sités the sward ave;ages_SI mm. Bryophyte cover is low,

éveraging under 20% and lichens, apart from occasional Peltigefa

canina, are virtually absent.

Festuca rubra and Plantago maritima are constant in the

turf and often very abundant. Plantago lanceolata is also
constant but only scattered plants were recorded in each

aufnahmé. ~Species which occur very fregquently include
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Anthoxanthum odoratum, Holcus lanatus, Carex__;g;g _Egph;ggig

fspecies, Leontodon autumnalls, Trifolium- repens, Ranunculus

agris, Bellls perennxs and Sag1na procumbens. A variety of

other herbs are interspersed occasionally with these species

to form a dense sward, including Agrostis tenuis, Luzula

‘multiflora, Potentilla erecta, Cerastium holosteoides,'Rumex

- acetosa, Potentilla anserina, Armeria maritima, Piantago

coronopus,'Lophecolea cuspidata, Rhytidadelphus sgusrrosus,

Eurhyndhium prae;dggum and Mnium hornum.

Small tussocks of Nardus stricta and plants of Carex

demissa, C. panicea and C. flacca are rare.

5.4.2.2.1. Subgroup with Lotus cornicu1a€§&= Sub~-group 1.

'From some of the true cliff top sites a varient of the

. 5.
community with Lotus corniculaéa, Scilla verna, Thymus drucei

and Prunella vulgaris, was recorded. Mnium hornum and

Potentilla‘erecta'are more frequent in this sub-group.

5.4.2.2.2. - Typical sub-group = Subgroup 2.

The remaining aufnahmen lacked the characteristic species

of subgroup 1 and were.generaliy more species-poor. Agrostis
stolomnifera, Poa annua-and Juncus articulatus were recorded

" occasionally in this group.

5.4.2.3. Plantago maritima-Armeria maritima Group = Group 3.
Characterising species: Plantago maritima, Armeria maritima,

Festuca rubra.



-i31-

Déscrigtion: This Groﬁp includes veéétatioh‘ffom a hotchpotch
,of_gﬁtés including_cliff tops in Unst and Yéll; a low, rocky
_ciiff-like,outcrop'at GosSab:ough Yell; vegetated ledges

in a steep Cliff ;t Gloup Voe, xeli; almost machair-like
_meadows’near'the sea at West Sahdwick, Ye11, as well as
patches amidst rocky shorelines of éome of the'small islands
_inéluding Déaey, Kay Holm, Sound Gruney and Haaf Gruney.

Tﬁe.clifflsites may be over 22 m. in.height,but fﬁe

| héjority of the‘small island sités,are bglow 12 ﬁ. ané'often
' muéh neérer'sea level. .‘The substratum varies from a quite

' deép, dark, rich, brown soil £o a much sandier soil at
'Gdssébrough and West Sandwick. Some sites are dry, others
muéh wetter and pH ranges f:ém 5.4 té é.z-according to the
iparenﬁ bedrock whidh includes gneiss, granite and serpentine.
Despite thig\fremendous variety in habitat a community is
easily distinguished as. similar at all these sites. Although
thé community is cohparatively speciés-pOOr herb cover is
alﬁays'over 50% and often 100%. A low grazed sward less
" than 50 mm. high is common, although an herbaceous laye;'of
u§ to 152 mm. in héight is also frequent. Bryophytes are
frequently absent aﬁd whén present cover is never more than

10%. Lichens are uncommon; only'Leg:aria incana, Ramalina

E silignosa‘and R. subfarinécea are recorded.

Plantago maritima dominates the community with abundant

Eestuéa rubra and;Armeria maritima. Cochlearia officinalis

and Plantado coronopus are occasional, and Scilla verna
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‘and Juncus gerardii rare. Eurzgchium~graelongum is the

on;flcommoh bryophyte. Threé subgroups are apparent,
although the ecological factors responsible for them are

unclear.

5.4.2.3.1, Subgroqg'with=gptus corniculatus = Subgrdup 1.

This subgroup is most species rich with a greater variety

of herbs recorded including:- Plahtago lanceolata.uLétga

~ gorniculatus, Euphrasia species and Sagina procumbens, -

: Trifblium repens and Cerastium holosteoides are more frequeht

in thiszsubgroup.

5.4.2.3.2. Subgroup with Agrostis stolonifera.

This subgroup is distinguished by the presence of Aqrostis

stolonifera, Stellaria media and occasional Holcus lanatus

and Potentilla anserina.

5.4.2.3.3. Subgroug with Grimmia maritima.

Each of these.four;aufnahmén was recorded from small

»patchés of vegetation growing on small pockets of shallow soil

amidst the rocky outcrops of the shore of Kay Holm, Sound

Gruney,.Héaf Gruney and at Gossabrough Yell.
Each was species-poor with virtually only the

characterising species of the group as well as tiny clumps

of the moss, Grimmia maritima. Puccinellia capillaris was
recorded from the Sound Gruney site and Puccinellia maritima

from the Haaf Gruney site.
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5.4.2.4. Trifolium iepgn -Bellis perennis Group = Group 4.

Characterising species: Festuca rubra, Plantago lanceolata,
Trifolium:répens,'Ranuhculﬁs écris, Cerastium holosteoides,

Bellis pefénnis, Achillea millefolium.

Desériptipn:' This species rich community has been recorded from -

~ dry, géntiy sloping machair-type meadows, ih Yell and.Uﬁst
and genéral pasture land in Fetlar and Unst.and from the
small islahds_of Hééf Gruney ahd Sémphfey. A“similér féther‘-
impovefished type-of the community has been recorded from |
somé roadsides. A shallow, dark soil but with much sand in it,
ié tyﬁicél of pH range 5.4 to 8.3. fhe altitﬁdinal range of
ﬁhé éites vafied from 5 m. on Haaf Gruney to 27 m. at Breckin,
Yell.. The bedrock types include serpentine, gneies, grahite
and séhist. | |

The herb.lafer of this Group_is depse with over 90% covef
and varies in héight betweeﬁ 50 and'152;mm. | Bryophytes may
'be absegt or Qith less than 20% cover and lichens; apart from

' very occasional Peltigera canina, are absent.

A great variety of herbs make an often colourful turf
with the characterising species of the Group all constant

components and Agrostis tenuis, Lolium perenne, Cynosurus cris-

tatus, Rumex acetosa, Lotus corniculatus and Plantago "

maritima 511 very frequent. Occasional species include

Anthoxanthum odoratum, Holcus lanatus, Poa subcaerulea,

Leontodon autumnalis, Euphrasia species, Trifolium pratense,
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Ldqua camggstris, Lophocolea cuspidata and Brachythecium

rutabuluﬁ. o

B:eckin-meadewsbare very rich with Scilla verna making
a'celourful display inrdune, as well as Prunella vulgatis,

'_xHeracieam sphondylium, Rhinanthus minor, Honkenyaﬁggéloides

- and many other herbs.
These species rich meadows are grazed Quite heavily

by both sheep and cows and rabbits.

5.4.2.5. Holcus 1aaatus-Ranuncu1us acris Greug = Group 5.

cha:acterising-species; Holcus lanatus, Agrostis tenuis,

Ttifoliﬁh”repens, Ranunculus ‘acris ahd Cerastium holosteoides.

Qesg;iption: This community'has chiefly been recorded from.
' quite damp old croft land, which.has'been cultivated in the
‘pastbfor pasture or, more recently, reseeded land. Bog or
wet meadow types are frequently adjacent to this community
which is heavily grazed by sheep and cows. The aufnahmen
are from Yell Unst, Samphrey, Daaey, Sound Gruney and Haaf
'Gruney from fair;y flat sites at altltudes between 6 m. and
'76 m, The vegetation has only been recorded on gneiss and
-serpentine and the pH range varies accordingly between

5;4 and 8.2. . Tbe substratum is always a dark, soft soil,

but varies in depth, occasionally with boulders exposed.

The commnnity is. dominated by Holcus lanatus and Agrostis
.tenuis and the herb—lajer has usually over 80% cover of

average height about 102 mm., but with much higher clumps of

Ir;s pseudacorus or Juncus effusus at gome .gites.
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Bryophytes may'ﬁe abséﬁt or form a ground layer 13 mm . in
height with 4% cover. Lichens are.absent.

Trifolium repens, kanunculus gg;ig, and Cerastium
holoé§é§id§s ére cénstant coﬁbonénts of the éommunityland
Poa sﬁbcaerulea. Rumex acetosa, Saginé groqﬁmbens, Montia
fontané.and Eﬁrhxgchium graelongﬁm are very frequen;{ |

Species recorded occasionally include Festuca rubra,

Anthoxanthum odoratum, Lolium perenne, _Cynosurus cristatus,
Poa annua, Alopecurus geniculatus, Juncus effusus, Cardamine

'g;atehsis; Bellis perennis and Ranunculus repens. ‘Leontodon

autumnalis, Trifolium pratense, Potentilla anserina, Carex

:ﬂacca'énd'Lthocolea cuspidata are recorded rarely.. Jﬁncﬁs

bufonius and cérex oValis_are recorded from Otterswick, Yéil,

Iris pseudacorus is recorded from Samphrey.

5.4.2.5.1. Subgroup with Agrostis'stdlonifera = Subgroup 1.
This subgroup is distinguished by the presence of Carex

nigra and Agrostis stolonifera.

5.4.3. .Synsystematics.

5.4.3.1. Introduction.

A wide variefy of phytosociological descriptions of
different types of grassland in the Brigish Isles are available
in Fhevliterature. Those which have been most useful for
the Shetland data are Shimwell (1968), O'Sullivan (1965),

Jones (1973) and Malloch (1971).




_5;4.3.2; Synsystematic placing of Group 1 - Luzula-
i Anthoxanthum Group.

.The'general character of this'community is typical of

vegetation of the ggggg;gg;;gggggg,-which encompasses the

vegetation of poor rough grassland as well as of heaths.

Of*the'class'character species (see 4.10.)..Potgnti11a erecta
is frequent and Carex Qilhliferé'andlsieglingia_décumbens are
- present. | |

Cqméarison of the data with lists in Shimﬁell (1968)
and Jones (1973) suggests the.Gfoup_is synonymous with the
Association Nardo-Galistum saxatilis Preising 49. This
community is a member of the Violion caninae, the Alliance éf
hefb—rich rough grasslands. The Association as seén by ’

Shimwell (1968) comprises acidic grassland dominated by Nardus,

Deschamgsia flexuosa, Festuca spp., Agrostis spp.., Eoténtilla-

erecta and Galium saxatile. Apart from the absence of

Deschampsia flexuosa the generai character of the Group

stricta is the only Naxdetalia character present. Luzula

i——1

multiflora, Galium saxatile, Dactylorchis ericetorum and

- Juncus squarrosus, which are represented in Group 1, are

Véolggg=gggiggg characters. The relationships of this
Association with the related Nardo-Juncetum squarrosi are
discussed in the heath section 5.8.3.3.

A'féw species of the gg;;g;g=érrhggighere§gg are present,

especially in the "less heathy". stands, and Holcus, for
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Galietum saxatilis. Birse & Robertson (1973) describe a

Potentilla facies of Agrostis-Festuca meadow grassland and

suggésts this'repreéénts older péstures where some of the
sown-out spegies‘have died'out;and those that remain, such
as1Holcﬁs, have formed a stableléommuhiﬁy with the natufai
grasses.':Many-of the sites'fromIWhich Group 1 have been
-recordéd would have been mbre frequently manured and.better
- managed in the past-When croftiﬁgiwas more intensive and
probably do ndw repre§ent stahds.bf older pastures.

5.4.3.3. SYnsyStematic'glacing‘of Group 2 - Plantago
maritima-Carex nigra Group. ’

The.majprity of these aufnahmen are from cliff top stands.
The most. detailed phytosociological account of cliff top
.grasslands is the description of Cornish maritime vegetation

by Malloch (1971).

The majority of cliff top grasslands with Festuca rubra,

Armeria maritima, Daucus carota spp. gummifer and Silene

. maritima weré.placed in a new Alliance, the Sileg;gg=gg£;timgg
Malloch 71. Within the Alliance Malloch described three
Asgsociations. A large majority of ungrazed and grazed grass-

land was encompassed by the Festuco-Armerietum rupestris.

Ungrézéd,*species poor grassland described as a “"Festuca rubra

mattress" with Armeria maritima and Daucus carota spp.
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gummifer also of high constancy and Silene maritima, Lotus

corniculatus and Aqrostis stolonifera frequently formed a

typical sub-association of the Festuco-Armerietum. Vegetation

wifh.Crithmum-maritimum and low Déucus carota was described

as the sub-association with Crithmum‘maritimum. A Holcus-
Dactylis variant of the typical sub-association was described
which cpntained species more typical of the second

' Association - the Festch-Dactgletum maritimae, including

Holcus lanatus, Dactylis glomerata, Rumex acetosa, Plantago

lancéOlata and Scilla verna, althbugh Festuca rubra was still -

the dominant species.

“Where the maritime grassland is grazed by sheep and

cattle a short turf with Festuca rubra, Armeria maritima,

Daucus carota spp. qummifer and Plantago coronopus is

constant, Holcus lanatus, Scilla wverna, Lebnﬁodon taraxacoides

and»Lotus‘corniculatus.vefy frequent, and Silene maritima,

'AgrostiS'stolonEera,‘g;antago lanceolata and Anthyllis

vulneraria frequent, was the characteristic vegetation and
this was described as a Plantago coronopus sub-assoclation of
the Festuco-Armerietum. Similar vegetation recorded from

the Burren by Ivimey-Cook & Proctor (1966) as a Cerastium

atrovirens-Plantago coronopus Association was included within

this new sub-association.

charactefistically roﬁgh, tussocky, ungrazed grassland forming
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a,ZQne'ih1énd of the typical subhassbciatidn of the Festuco-

qgvén_épecies:— Festuca rubra, Daucus carota, Holcus lanatus;

Dactylis glomerata, Rumex acetosa, Plantago lanceolata and
Scilla verna. More non-maritime species were recorded in

' this Association than in the others.

‘accommodated vegetation in which the bluebell, Endymion non-
scriptus was constant.
comparison of Group 2 vegetation with the descriptions

and tables of Malloch indicates most.similarity with the

FPestuco- actgletum (Holcus lanatus, Plantago lanceolata'and'

Scilla verna) are present. Rumex acetosa (a,chAracteristic'

species of the Festuco-Dactyletum) is occasional in Group 2.

However, although Festuca rubra is constant in Group 2

neither Armeria maritima or Plantaqgo coronopus (both constant

in the‘grazed Cprnish vegetation) are particulaﬂgcommqn.
In addition,_Plantago maritima is both constant and often
aﬁundant. Malloch éescriﬁed é'Plantago.maritima nodum of
grazed_grassland from the Lizard and Land's End area, in

which the sward was dominated by Plahtago maritima with

Festuca rubra, Armeria maritima, Plantago coronopus and a
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- few other species, including Holcus lanatus and Trifolium

Plantago maritima Association of Ivimey—Codk and'Proctor (1966)

- despite the absence of Carex distans. -This vegetation as

described from the Burren consisted of a turf in which

EeStuca rubra was dqminant, carex distans; Agrostis stolonifera,

Plantago maritima and P. coronopus constant, and a number of

grassland species, in particular Trifolium repens, present.

Scilla vérna, although absent from the Irish data was present

in'the Cornish data. A number of other species frequent in

Group 2 are present in the Carex distans-Plantago maritima

Association, including Leontodon autumnalis, Cerastium

holosteoides and Euphrasia species. However, Plantago

lanceolata and Holcus lanatus are absent.

A number of species common in Group 2 such as Anthoxanthum

- odoratum, Agrostis tenuis, Potentilla erecta, Carex nigra

This, together with the intermediate position of the Shetland
déta bétween the two Associations, as well as the presence

in Grogp 2 of a few Nardo-callunetea spec?es of Group 1 and

olinio

Arrhena
—f—r—}—1—+—

theretea species, suggests the Group is best

il

for the present considered as a nodum within the Silenion

marigéggg. With more data from the south of Shetland it

is possible that a new Association might be proposed most
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_typicul subgroup and.rhe subgroup with Lgsuglcorniculatus are
for rhe‘present considered as variants of the nodum. The
presénce in 'Group 2 or a very few éufnahmen.from rather
inland grassland probably reflects theﬁextréme maritime
environment of Shetland and thus the existence inland of
vegetation more usually present at the coast.
5.4.3.4. Szgsxstematic-glacingrof-Groug 3 - the
: Plantago maritimg-Armerig maritima Group.
This Group is much less species-riéh thau Group 2.

From the discussion in the last Section of the Festuco-

the general species composition of subgroups 1 and 2, and

in particular the constancy of Festuca rubra, Plénﬁago maritima
and Armeria maritima and no other species, suggests that both

the subgrdup-with-Lptus corniculatus and the subgroup with

Agrostis'stolonifera<ére part of the Carex_distans-Plantago

maritima Association. The occasional presence of Glaux

maritima and Juncus gerardii (both character species’of the -

Armerion marégimag.,in which the Association is placed)

]

emphaéises this.

The more species-rich subgroup with Lotus corniculatus

in which Plantago lanceolata is constant is a community closer

in composition to the nodum of Group 2. The presence in

subgroup 2 (the subgroup with Aqrostis stolonifera) of

Steliaria media and Potentilla'ansériha, suggests nitrogen
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enrichment probably from guano of birds breeding in Sound

Gruney. .

in which Festuca rubra,_Plantago maritima, Armeria maritima

and Grimmia maritima were constant. Subgroup 3 with Grimmia
,maiitima is very similar in species composition to the Skye

coﬁmunity. The lichens Anaptychia fusca and Ramalina

siliquosa exclusive to thevAssociation in ékye are recorded
in thé aufnahme from kay Holm. Two aufnahmen from Subgroup 3 how

ever contain Puccinellia species and Puccinellia maritima is

a differential species of the Puccinellion maritimae from

d— =t ]

the Armerion. Birk's Asaociation is placed in this later

Alliance, although he suggests the Association is diétinctive
enough in floristic composition to justify the delimitation

of a new Alliance. Deépite the presence of Puccinellia in

the absence of more data it is proposed that for the time
subgrbup 3 with Grimmia maritima is best accommodated in the

Armeria maritima-Grimmia-maritima Association (Birks, 1973).

5.4.3.5. §anystematicvplécing of Group 5 - Holcus
lanatus-Ranunculus acris Group.

Group 5 consists mainly of stands of végetation from
permanent pasture, some of which may have been reseeded in the
past.

Birse (1973) and Birse & Robertson (1973) assigned
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:'communities of'rotational grassland and more heavily grazed

The Association has been described in great detail from
Ireland by O'Sullivan (1965), and it is proposed that Group
5 is syhonymous with at least part of this Association.

0'Sullivan defines the Association on a negative basis'by the

- — - o o Tt e ok o e e e

- of these species only Luzula campestris is recorded in Group 5.
and only in two stands, and thus there is no pessibility of
confusion with this secOhd‘AssOCiatien;

Class character species are well represented in the

Group.' Holcus lanatus, Ranunculus acris and Cerastium'

holosteeides are constant and Poa subcaerulea,.P trivialis,

_Rumex acetosa, Trifolium gratense and Cardamine Eratensis are
all quite common.

‘ Order character Species are uncommon. The only

e e ]

is constant to the Group. ngosurus cristatus, another
character species of the Alliance, is rare.
Within the Association O'Sullivan describes three sub- .

associations. One from extremely well-drained soils is

differentiated by Ranunculus bulbosus (a species not recorded
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for the Nbrthern Isles). Thenfypical subaééociation on free-
-diaining and3moderately drained soils,lécks éifferentiai

species and the third subassociation, which is found on soils
- with some drainage impedence is distinguished by a gréﬁp of

"species (including Juncus‘effusus), WhOSe optimum development

is in. the wetter communities of the Molinietalia. This third

o e e e o ) e e e

subassociation is further divided into a typical variant

without differentiél species and a variant with Iris pseudacorus
distingﬁished by the abundance of Iris itself.

‘Slightly impeded drainage at many,bf thé sites from whiéh
Grbup 5 was reco:ded has resulted in the presence of spécies

. typical of wetter pastures, including Molihia caerulea, Iris

-pseudacorus, Juncus gggpsus and J. kochii, whicﬁ suggests
this Group is synonymous with the thirdbéubassociétion.of_
O'Sulli?an. |

Subgroup 1 with Aqrostis stolpniféra is a iocal variant

" of the subassociétion.

5.4.3.6. Synsystematic placement of Group 4 - Trifolium
repens-Bellis perennis Group.

The difficulties in classification ‘'of machair grasslands
were discussed in the sand dune Sectioﬁ 5.2.3.2. The majori;y
of aufnahmen in Group 4 are from such meadows but they are all
froﬁ older communities, further away from the main duﬁe ridges}
tﬁan thbse indludeé in 5.2.3.2. It was suggested that this
latter group, the Festuca igggg-Achilleamillefolium Group,

belonged to, or was related to a Mesobromigg Aséociationv- the

1}
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With the accumulation of organic matter as well as
leaching of the substratum this community gives way to general

grassland communities such as the Lolio-Cynosuretum described.

in the last section. It is proposed that Group 4 as well as

the Rumex acetosa variant of the Festuca-Achillea Group, are

assigned to the typical subassociation of the Lolio—Cynosuretum}

-—— e e ——— T — — ——————

since they are heavily grazed, older communities in which

ggéggéggégggggggggggggg species are well established and

éuch“species at Tortula ruraliformis and Carex arenaria are

virtually absent. The successional sequence is not marked
by clear-cut divisions and there are obvious transitions

Cynosuretum. This classification may well have to be revised

if a comprehensive study of machair grasslands is made in the

future.

~In Group 4 - the Trifolium-Bellis Group - Molinio-

|t

' Arrhenatheretea character species are very well represented
==omamSs=e— - ; . ) -

'including Rénunculus acris, CeraStium holosteoides, Poa

subcaerﬁlea, P. trivialis, Rumex acetosa, Trifolium pratense,

Festuca rubra, Plantago lanceolata and Rhinanthus minor.

Achillea millefolium and Bellis perennis are very frequent

and Heracleum spondylium-is occasional. All three:species

are Arrhenatheretalia characters. Trifolium repens and

czgosdrus cristatus are character species of the Cynosurion

and both'are very common in the Group.

Certain species such as Plantégp_maritima and Scilla verna
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suggest the Group may be a maritimé'variant of the
Association. Very rare océurrences of such species as Carex

atenaria indicate a relationship of the community with those

of the Mesobromion and even the AEQQphiletea.'

5.4.4. Synopsis of grassland community types.

ASTERETEA TRIPOLII Westhoff & Beeftink 62.
' GLAUCO-PUCCINELLIETALIA Beeftink & Westhoff 62.

. ARMERION MARITIMAE Br.-Bl. & de Leeuw 36 = GROUP 3
N - (5.4.2.3.).

‘Carex distans-Plantago maritima Assoc. Ivimey-Cook
& Proctor 66

= SUBGROUP 1 and SUBGROUP 2 and
GROUP 3 (5.4.2.3.1. and 5.4.2.3.2.)

‘Armeria maritima-Grimmia maritima Assoc. ﬁirks 73 =
SUBGROUP 3 (5.4.2.3.3.)."

SILENION MARITIMAE Malloch 71.
Plantago maritima-Carex nigra nodum = GROUP 2 (5.4.2.2.)

SUBGROUP 1 (5.4.2.2.1.).

Lotus corniculatus variant

typical variant = SUBGROUP 2 (5.4.2.2.2.).
o

'MOLINIO-ARRHENATHERETEA Tx. 37.
ARRHENATHERETALIA ELATIORIS Pawlowski 28.
CYNOSURION CRISTATI Tx. 3%.
Lolio-Cynosuretum (Br.-Bl. et De Leeuw 36) Tx. 37.

sub-association with Juncus effusus = GROUP 5
(5.4.2.5.)

Agrostis stolonifera variant = SUBGROUP 1
(5.4.2.5.1.). S

typical sub-association =vGROﬁP 4 (5.4.2.4.).
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'NARDO- CALLUNETEA Preisiﬁg 49,
NARDETALIA (Oberd. 49) Prelslng 49,
" VIOLION CANINAE Schwick (41) 44 em. Pre151ng 49,

Nardo—Galletum saxatilis" Prelsxng 49 = GROUP 1
; ' (5.4.2.1.).



WET MEADOW

MOLINIO-ARRHENATHERETEA

MOLINIETALIA

CALTHION PALUSTRIS

—

JUNCUS ARTICULATUS

NODUM

GROUP 1
=

CALTHA PALUSTRIS—
' JUNCUS. ARTICULATUS GROUP

(5.5.2.1.)

JUNCUS KOCHII
NODUM

GROUP 2
=

JUNCUS KOCHII
GROUP

(5.5,2.2.)

POTENTILLA
LUZULA MULTIFLORA NODUM

POTENTILLA ERECTA-
LUZULA_MULTIFLORA GROUP

{(5.5.2.3.)

_
NODUM -OF UNCERTAIN
PHYTOSOCIOLOGICAL STATUS .

GROUP ¢

POLYGONUM AMPHIBIUM GROUP

T (5.5.2.4.)

FIGURE 5.5, Synoptic classification of yat meadow ve mﬂwnwou‘wn‘n#m‘zouﬁwmwﬁ.umvmm.
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5.5. Wet: Meadow Vegetation = Table 5.

5.5.1. Introduction.

A'synopsis of the classification of wet mgadow,vegetation
in the Northern Isléé is shown in fig. 5.5. |

Wet meadow is é ratherbgeneral term used to describe
wefland vegetation in the Northern Isles dominated by rushes,
éedges and:grésées, although frequently if is the more_colourful
species such aSVCa;tha Qaluétris which makes the vegetation-so
'_ diS£inct frqm the surréunding blanket bog or heath. . The
Qegetétion includes Both poor fen meadow and trahsigibnai ;ich’
~ fen (sensu Du Rietz, 1954) where the waéer-table is moét |
~usually at or close to the surface and the g;ound ié under
the influence of minerotrophic water. Such wet meadow
cémmuﬁities are characteristic of the lowland floqd plains of
streams and some streamsides as well aé in.waterlogéed parts of ol
' ~croftland or uncultivated parts of cultivated croftland.
Fragmentary stands of similar vegetation occur'iﬂ»some rAad-
éide ditghes.

Compared with true.rich fen such meadows are of compara-
-tively_low base status or mesotrophic and the fertility is
maintained now more by seasonal flushing than the influence
of man. These‘meadows would have been managed more'infenéely .
in the past when grofting was more important. They would have
beep'mapured and cut for hay regularly. No&, they are cut
infréQuéntly.if atvall, but light grazingaby-shéep or cows

is still important.
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Carex nigra and Holcus lanatus are constant components
of the communities interspersed with Juncus species and other
grasses. Various forbs may be dominant in different stands

such as Menyanthes trifoliata, Caltha palustris, Potentilla

palustris or Iris gseudacorus, givihg éach site:an individual
character. Bryophytes are generally poorly represented and
only Acrocladium cuspidatum is at all abundant and some

thallose liverworts such as Pellia species creeping over the

wet, peaty surfaces.

5.5.2. Community types.

5,5.2.1.' Caltha Qalustrib-Juncus articulatus Group = Group 1.

Ccharacterising species: Caltha palustris, Juncus articulatus.

Descrigtion:‘ This is tﬁe‘most-characteristic commﬁnity of the -
wet meédows of the Northern Isles andfinlspring théy are a
colourful contrast to the surrounding blanket bog and_heath.

. Aufnahmen have been collected from sites in Yell, Unst and
Fetlar on various rock types including.gngiés, séhist, serpentiné
and granite.  The cdmmunity is more‘frequent than tﬁe number -
‘of samples might suggest and many‘very.similar wet' meadows
 have beenvvisited,'élthough hot sampled,vpartidulaily in Yell.‘
All the sites are below 30 m. and most are below 15 m.  The
community is characteristic of badly)draihed, moderafely
mesoﬁ;ophic_valley bottoms and some stream-sides, as well as
croftfinﬁield. The Balta\éound éommuﬁity was sampled at the
héad of the Sound adjacent to sa}tmafsh types (see 5.3;);

,'AilftheISites were wet and virtually flat. Standing water was
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common iﬁ at iéaét-parts.of5the fields, espécially in old
drainage ditches. bThe subst;étum vafied in cblour from aﬁ_oranée:
brown to a much darker brown, but was generally a soft, gley |
.soil»with a pH range of 5.0 to 6.2, Because the substratum
is SO'Wet trampling is very evident at most sites, althoﬁgh
gfaziﬁg-by sheep and more occasionally cows is usually onl&
light. |

A fairly lush herb layer, 152 to»304 mm, in height. of
over 50% cover and often muchvmore is Characteristicg'whilst
bfyéphytes vary in abundahce from 80% cover at some sites fo
total absence in parﬁs of others. Typically, the vegetation
is bright green intermingled with the blue-green of.ggggg
nigra. calthé is constant and may be dominant at some sitég.

Intérspersed with it are spikes of Juncus articulatus, Carex

higra, Holcus lanatus and Anthoxanthum odoratum, all with high.

constancy. Other frequent herbs include Cardamine pratensis,

Trifolium repens, Ranunculus acris, Rumex acetosa, Lichnis

flos—cuquli, Dactylorchis purpurella, Cerastium holosteoides

and Rhinanthus minor. Agrostis stolonifera and Poa trivialis
are occasional. Individual sites vary, although the basic species
composition is similar. Euphraéia species are locally

abundant in parts of the Greenbank meadow; Iris pseudacorus

forms colourful patches in the Mid Yell meadow and there
are small clumps of Juncus effusus at Greenbank, Ulsta and

Houbie. The number of bryophytes recorded is low. ACrocladium'
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cuspldatum is abundant Eurhynchlum praelongum is frequent

and. thallose 11verworts such as Pellla eglghzlla, P nees iana
and'Riecerdia pinguis are occasienal and may have high cover

values in the stands where they occur.

5.5.2.1.1. Ranunculis flammula subgroup = Subgroup l.

Characteristic species: Ranunculus flammula.

Descrigtion: Particularly in more mﬁdéy meadows.ﬁanuncnlus.
flammula'is'constant Associate species are Potentilla |
vzgglustris and spikes of Erxoghorum angustifolium Menyanthes -
‘trifelieta’is abundant.in-Mid ¥e11 meadows. Leontodon
autnmnaiis is frequent. Eggisetum fluviatile and Acrocladium
stremineum areIOCCasionai and Molinia caerulea fare.
5.5.2;1;1.1.' 'Caiex echinata variant.

In thelﬁid Yell wet meadow system_ggggg echinata is

associated in .this subgroup.

5.5.2.1. 2 Typical subgroup = Subgroup 2.

Characterlsed by:- the absence of Ranunculus flammnla.

DeScriBtion:' This.subg:oup lacks the characterist;e~5pecies
of subgroup 1. Drier conditions are suggested by the presence
of Rhinanthus minor, Agrostis tenuis, Bellis ggrenni and -

occasional Deschampsia cespitosa and the absence of Ranunculus

flammula, Potentilla palustris, Menzanthes trifoliata and

Eriophorum angustifolium.

5.5.2.2. Juncus kochii Group = Group 2.

This is a rather miscellaneous Group characterised by
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the presénce of Junéus kochii. The ‘aufnahmen are froh faifly

.level serpentine wet meadows in Fetlar, Uhst and baaey and

an altitude of about 10 m. and from some streamsides in -Yell

on gneiss and in Unst on granite. The substratum is usually

a dark brown, soft, gley soil which is always wet. At some

sites there is standing water. Trampling aﬁd grazing byl

both shéep and §ows is Very evident, especiélly ét-Muﬂess.
_Iq-general appearance-this Group is much lesé attractive

than G#oué 1 with rather fewer forbs and more bryﬁphytes.

Both layers_in fact average abﬁut 70% and the herb layer

varies from 50 mm. to 304 mm. in height. Holcus lanatus

and Carex nigra are thé only two constant species. Aqrostis -

stolonifera, Cardamine pratensis, Rénunculus flammula and

Eriophorum anqustifolium are frequent as are tussocks of

Juncus squarrosus and the moss Mnium hornum. _Pellia species

are occasional on the surfaée of the substratum. There is a

general transiﬁion of species from the wetter to drier sites.

Epilobium palustre, Drepanocladus fluitans and’SEhagnuh species
are reéordéd from wetter sites, whilst at drier sites Trifolium.

repens, Cerastium holosteoides, gg;lig perennis, Sagina

procumbens and Leontodon autumnalis are recorded. préver,_
the transition is not cleai-cut and the data haﬁ&been left as

one Group for the present.

5.5.2.3. Potentilla erecta-Luzula multiflora Group = Group 3.

Characteristic species: Potentilla erecta, Luzula4multiflora,
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Aﬁthoxanthum odo:atum.

Descriptipn: This community forms lush patches in slightly
drier parts of wet meadows on gneiss, sdﬁist or serpentine.v
Theseisﬁénds are all from YeIl‘and'Fétiérﬁéhd are usually
adjacent to vegetation of Group 1 or Group 2.. All the sites
ére between 9 m. and 22 m. and fairly flat. The substratum
is a damp;‘soft, dark-coloured, rocky, peaty gley soil, of
pH between 5.2 and 6.4. Sheep and cows graze the meadows.

| Herbé vary between 60-100%'cover and.in height from
‘152 mm. to much more where flagé.are growing‘at ﬁlsta. g
Bryophyte cover varies but averageé aboﬁt 40%. ,gg;gz_gig;é‘is

again constant and Holcus lanatus is very frequent. Grasses

dominate the community with Anthoxanthum odoratum constant

and with high cover values and Festﬁcarubfa, Poa.trivialis,

Agrostis tenuis and tussocks of Nardus stricta occasional.

Potentilla erecta and Luzula multiflora are both constént and -

diffe:éntial species of the Group. _Lophocolea cuspidata is

- frequent in the ground layer, Mnium hornuh and M. undulatum

are occasional and Rhytidiadelphus squarrosus rare. Other

forbs which are occasional in the Group include Trifolium repens,

Dactylorchis ericetorum, Carex panicea, Euphrasia species

Ranunculus acris and Rumex acetosa. Eriophorum anqustifolium

and Potentilla palustris are rare.

Some stands are transitional between this Group and Group
2. Acrocladium cusgidatum, Leontodon autumnalis, Juncus squa-
rrosus -and Mniumrhornum are amongst the species common to both

Groups.
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5.5.2.4. Polygonum amphibium Group.
Two aufnahmen from Norwick, Unst,of this type have been

recorded:-

Norwick, Unst. HP 648145.

Cover: Moss: 0%. Herbs: 80%.
629 633
Polygonum amphibium. 3,1 1,1
Myosotis caespitosa 1,1 1,1
Alopecurus geniculatus . o+ 1,1
Agrostis stolonifera ' 1,1 1,1
Eleocharis palustris’ 2,1
Mimulus guttatus ’ + o+
Phalaris arundinacea - 3,1
 Potentilla palustris S S o+
Poa annua : ' : ' +
Rhinanthus minor . +
Caltha palustris +

The bédrqék of the area is schist and the height 6 m. The
ground'ié quite flat, damp and the soil a dark brown, rocky,
peaty gley of pH 6.3.

Bryqphytes_are_aﬁsent»but the herb layer is lush, although

species—péér.'V The average height is over 300 mm. Polygonum

amphibium and EIebéhériS'palustris dominate, although there

are large:patches of Phalaris arundinacea.

" 5.5.3. §ynsyatematics.

An appareht lack of very similar vegetation in the
literature has made a hierarchical classification according to
traditional contingntal units most difficult. Shetland wet
meadowé encompass vegegation of low minerotrophic status, that
is realiy transitional betﬁeen wet grassland and ﬁoor fen. The

most detailed survey of rich fen gsystems in England and Wales
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is the study by Wheeler (1975). McVean & Ratcliffep(1962)
mentioh "poor fens" in Scotland (p.126), but no analyses were
made. ..From the most relevant literature available (e.qg.
Westhoff & Den Held, 1969; O',Sullivan,. 1965; Jones, 1973;
Wheeler,71975 etc.) some tentative conclusions have beenl

drawn, although with further data these may be modified.

2.5.3.1. Synsystematic placing of Groups 1, 2 and 3.

A large number of species present within these Groups —t

(the Juncus articulatus Group, the Juncus kochii Group and the

Potentilla—Luzula Group) - are characteristic species of the

o o S S e s ey e s e e e ey et e it o et
————————————— ———t— 1

Mollnlo-Arrhenatheretea. Holcus lanatus is constant,

Cardamine pratensis, Rumex acetosa, Cerastium holosteoides,

'Racunculus acris, Rhinanthus minor and Rhytidiadelphus
squarrosus are all well represented and Poa trivialis, P.

subcaerulea, Eestuca rubra and Trifoliﬁm pratense are recorded.

As these'species are well developed'throughout each of’the

Groups it seems appropriate to assign these three Groups to

====== ———t = _"""-=—-'—"'—_—-_"‘

Wet semi—natural communities are accommodated within the'

Mollnletalia and although the character spec1es are not well

represented (only Lychnis flos—cucg;i is at all frequent) the

Groups have been assigned to the ggégg;gg=Alliance of this

Order. Other Mollnletalia characters which are present
ae _ olinieta

although only occa51ona11y>1nclude cirelum palustre, Angelica

sylvestris, Deschampsia cespitosa, Equisetum palustre and

Juncus'efquus. ~ The only Calthion character species present



=156~

are Caltha palustris and rarely, Senecio aquaticus.

- The Groups have been left as separate noda-wiﬁhin this
Alliance since the vegetation is appafently unlike any
previpdély deécfibéd Associations. -With additionalAdatavfrbm
the Shetland Mainland the precise relationships to existing
units may be more obvious. For the present»it is felt that
it is most-satisfactory to describe the Groups as.noda rather

than éttémpt to define new units with so little data.

5.5.3.2. Discussgion.

As may be apparent, the previous section is rather an
over-simplification of the case. There are, in fact,
complicated interrelations with at least one other Class, the

Parvocaricetea, and in particular with the Alliance the

I
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and is well represented in Group 1. Oother Class character
species which are infrequently recorded are Riccardia pinquis,

Carex demisgsa, Hydrocotyle vulgaris énd Epilobium Eglusti .

Caricion characterswhich are present include Carex nigra which

1

is constant, Ranunculus flammula which is very frequent and

occasional Carex echinata and Viola palustris.

and Caricion communities have been referred to frequently in
the literature; for example, Adam et al. (1975) found the
phytosociological affinities of the "general fen" unit at

Malham Tarn unclear with species of the Molinietalia present
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(e.qg. Eq@isetum palustre and Angelica sylvestris), as well as

= =

palustris, Ranunculus flammula and Viola palustris.

similarly in Skye,Birks (1973) notes the debatable

Association. This Association is the most similar equivalent
to the Shetland wet meadows foﬁnd.in Skye, although it is much
more species-rich and cLéssifiedfwithin the Filipendulo-

o e e e e e

Petasition Br.-Bl. 47. birksi Association shows floristic

affihities with the hay meadows and pastures of the

Arrhenatheretalia (for example, in the presence of Holcus
e e —_——=

lanatus, Ranunculus repens and Trifolium pratense) and with

nigrae (for example, Carex echinata, C. nigra and Lychnis

flos-cuculi.
Vegetation of soligenous mires dominated by such species

as Carex echinata, C. pulicaris, C. nigra, C. demissa, C. anicea{

C. rostrata, C. aquatilis, C. rariflora, Juncus effusus,

J. acutiflorus, J. articulatus, Festuca ovina, Nardus strica-

'and Anthoxanthum odoratum and certain Sphagna including Sphagnum

recurvum,‘§. palustre, S. teres, S. warnstorfianum, S.

papulosum and S. russowii were united in a new Association by

Viola palustris, Carex echinata, Epilobium palustre and Juncus

"kochii. There are similarities between the Shetland Groups

!
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and the gub-aSSOciation of eu- to mesotrophic mires, the
gggiggggggg_pglgggggg. The typical subvariant of the Juncus
efquus,variant.is most similar. The variant is differentiated

by Holcus lanatus, Trifolium repens and Thuidium tamariscinum.

Anthoxanthum odoratum and Galium saxatile are prominent.

As part of this vériaﬁﬁ Jdﬁés}sdéééé;ed the‘épecieé-rich
'gygééggg;gffggi deé;fibea~ffdmlﬁbor:ﬁouse N.N.R.,IWestmorland,
by Eddy;ég al. (1969). This Qegetation of gley soiis was
_originally classified by Edéy.gg al. wiﬁhiﬁ-the Molinietalia.
However, beﬁéuse of the absence of certain of theAcﬁaracter'
species of Jones,_aé weiifas the absence of Sphaénum and the
péucity_of bryophytes, és'well,aS'the physiography of the wet
meadows, it is felt that at least for the present Groups 1, 2
and 3 are better placed within the.ggééggg;ggggggggggggggg'than

the Parvocaricetea.

Biise & Robertson (1973) list one aufnahme from croft laﬁd
with Caltha from the Baltasound area. The vegetation ié
essentialiy similar to that deséribed in this.survey-ahd was
~also assiqned,to a calthion community. Birse &'Robertsonlsuégest_
that althéugh Caltha is abﬁndént in peaty alluvial tracks of
old croft land and ﬁncultivated parts of presently cultivated
crofts, that no community clearly stands*out as there is

considerable variation in the specific composition of the

vegetation;
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5.5.3.4. -Szgszstematlc glac1ng of Group 4 - the
Polxgonum amphibium Group.

The phytosociological status of this Group is unclear as
no description of very similar vegetation was encountered in
the literature. The presence of such species as Caltha

Qalustris, Potentilla palustris, Rhinanthus minor and Agrostie

stolonlfera 11nks the vegetation with the previous wet meadow

Groups of the Molmn1o-Arrhenatheretea. However, from

St £ e et o S e v S o ey ey
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- Oberdorfer (1962) some species are more typical of the

éggggzro-numlclon crl_pi Nord. "40. em. Tx. 50 of the
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T, & Prsgf 50 and more especially

of the ggrgggxtgggg Tx. & Prsg. 42. = This latter Class
encompasses a Whole:range-of plant communities characterised
by the dominance of tall-growing telmatic grasses and sedges.

The Clasgs is fully reviewed by Wheeler (1975) and as character

species he ~suggests Eggisetum fluviatile, Rumex hydrolgggthum,'

Allsma plantago-aquatica, Berula erecta, Irzs Eseudacorus and

Sparganium erectum ssp. mlcrocargum, none of which are present

at Norwick, although in fact only Iris and Equisetum are
- Shetland species. However, within the Class Passarge (1964)

describes an Alliance, the Phalarldéo-clx gion to which

the Norwick vegetation is rather similar in a'very impoverished
form. The Alliance is described from shallow water at the
edge of nutrient rich flowing and stagnant water and is

characterised by Glyceria maxima, G. fluitans, Acorus calamus

and Phalaris arundinacea. Polygonum amphibium, Agrostis
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stolonifera, Eleocharis palustris, Alopécurus geniculatus.

Caltha palustris and Phalaris arundiﬁacea are all present in
the communities described for the Alliance. However, the
majority of species listed by Pmgsarge ih.Table 16, p.45 are

‘absent in the Northern Isies, including the character species

I

69. The species generally recognised for the Order are;;

Nasturtium microphyllum, Sparganium erectum ssp. neglectum,

Gizceria plicata, G. fluitans; Mzoso:us.scorgioides,-Veronica 

bébcabungg (Wheelexr, 1975). In addition, the Alliance is not

'génerally considered a valid unit for the lowlands of north-
west Euroée'tWEsthbff & Den Held, 1969). Thus, it seems thét
until this community and the syntaxon-qre investigated more
thorougﬁly‘in Britain as a whole, Group 4 must remain as a
Polygonum amphibium nodum of uncertain phytosociological status,
since it is not possible to draﬁ more definite conclusions from1'

only two aufnahmen.
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5.5.4. Synopsis of wet meadow communitieé.

MOLI NIO—ARRHENATHERETEA Tx. 37.
MOLINIETALIA Koch 26.
cALTHiQNJPALUSTRis Tx. 37.
Juncus articulatus nodum = Groupvl (5.5.2.1.).
Juncus kochii nodum = Gfoup 2<(5.5;2.2.).
Potentilla erecta-Luzula multiflora nodum =

Group 3 (5.5.2.3.).

Polygonum’amphibium’nOGUm.of uncertain
phytosociological status = Group 4 (5.5.2.4.).
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PIGURE 5.6. Synoptic classification of blanket bo vncetation in the Northern Isles.
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5.6. ;Blanket Bog -Tabréoe.

5.6.1. Introduction.

A synopsis of the classmfication of ‘blanket bog in the -
Northern Isles is shown in Fig. 5.6. |

Bog is ombrotrophic peatland where a permanently high
water-tabie_is maintained solely by rainfall on the bog itself
lwith virtﬁally no infiuence from minerotrophic water. |
srahket‘beat;is not.tooogeﬂous in origin}but'rathervreéresents
a peat mantle covering often huge areas.of"gehtly'unduiating
1and‘inc1udingkf1at areas and slopes of up to 15° or occasiohaily
even more in_areas of éxtreme oceanic climate. Generaily;
hOwever, onlsteeper slopes the better drainage means'that‘the
high‘Water-tabie is - not maintained ahd.it is essential that
ground.moisture-rehaihs-almost.continuouslyvin excess.of that
 lost by eVaporation‘for blahket.beat formation. Blanket"bog ;
is in fact restricted to areas of high rainfall (over 127 cm..)
and is favoured in regions with a cool climate where evaporation iy
7is iow.» .Waterlogging leads—tovanaerobic conditions and_the
grohnd is of low base statﬂs,~since it is dependent'soleiy
on rainfall for its source of nutrients, thus the substratum
is highly acidic. Microbial-activity in such conditions is
low and hence accumulation of plant remains as peat is |
favoured.
5.6.1.1. Vegetation.

Plant which can grow in such unfavourable circumstances
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are‘necessarily restricted and their root systems, at least,

must be adapted to waterlogging and the associated_anaérobic,'

acidic environment. Various speciés 6f Sghégnum, ericoid

shrubs ahd monocotyledons (particularly species of the cYperaceae)

are most typical, dOminant and also the chief beét fbrmers.
Frequently, blanket bogs show a hﬁmmock/hollow

topograﬁhy. Where the hollows are deeper than the wétéff

table pools reéult-(see'5.7g)._ Sghagnum lawns-and hummocks

may form a.coﬁplete carpet with other vascular plants forming

ah opeh community rooted in the Sphagnum and upper peat |

layer. Vascularrplants are more ddﬁiﬁant in bogs which

‘for some reason have begun to dry out. Rhacomitrium 1anuginosﬁm

is also-particqlarly common~in bogs which are drying out in

highly ﬁumid areaslof the north and west'(Ratcliffg, 1964).

A sharp traﬁsition from blanket ﬁeat and éssociatea vegétation

to more mineral soil is rare and usually there is a wide
1

transition band of shallower peat with associate intermediate

wet heath or wet grassland communities.

5.6.1.2. Efosipn.

Blanket bégs are extremely susceptible to erosion.
This may be because such bogs arelmost fréquent in areas of
extreme climate and the peat may have been accumulating on
quite appreciable slopes for allong'tihe. Tallis (1964)
investigatéd four neighbouring sites in the southerﬁ Pennines

in an attempt to elucidate the relationéhip between topography
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and erosion. His conclusiohs‘wére that erosion had béen |
underway for many centuriés and there was no single cause’
but rather that the process of erosion in a continuous peat
blanket may be brought about by.a variety of agencies.
Since.erosion'of Shetland.bogs is so widespread if seems
fitting‘t§ summarise these factors here:;
1. Erosion of the peat blanket by streams devélopéd prior
to peat;férmation‘may be initiated by:-_
(i) increased climatic wetness;

(ii).-ihcreased disch§:g¢faftér defdfestation:'

(iii) increaséd Surféce run?off over the peatl
blanket; this may'be'because'ef-a break in a continuous cover
of Sghagnqm is replaced»by vegetation whose plant remains
form a relatively impermeable skin to the peat, for example

Eriophorum vaginatum, which may increase dramatically in

abundance as a result of human interference. Surface run-bff
is also .increased over bare_p;at since dryvpeat, especially

if it is well humified, is‘-very diffviéu];t to rewet. This
increased surface run-off results in ah inqreased discharge

into streams after heavy rain and this'may accelerate the

headward erosion of streams.

2. An undisturbed peat blanket is likely to develop a drainage
system of its own with short, intermittent streams draining
local areas of the margin of the peat blanket, especially

where "bursts" have occurred as a result of increasing
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instaﬁility of the accumulating peét. This may produce
locally intense dissection if linked to the major stream
course, Systems of guilies pioduced by erosion of any type
are generally known as hagds. |
3. If the végegétion cover is continuous, surface chénnelling
of peat by running water is generally neéligible.' However,
if the co'w)er is disruptedan intricate pattern of drainage "
channels,may develop determined initially by irregulafities
in the'bog surface and linking ultimately to the major stream |
cbufses. Disruption of the‘végetatioﬁ cover may 5e due
to a number of causes:- |

(i) Dbiotic modifications such as grazing:;

burning: draining: 'peat cutting.

(ii) wind action, especially if the peat is dry

or frozen (Osvald, 1949).
(iii) £rost action.

(iv) shrinking and drying of the surface peat
after drought, producing locai,centres which may be acted

upon subsequently by running water.

4.  Wind action can lead to widespread sheet erosion where
large areas are denuded of their surface iayers of peat
producing extensive peat "flats". Small bare peat areas

between tussocks of for example Eriophorum vaginatum, are

acted on by wind and rain, so that the tussock is eroded away
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" in time giV{ﬁg iecal er‘more extensive areas of bare peat.
The edges of pools are frequently denuded by wind and the
restltihg scouring action of water (Tallis,. 1964; Ratcliife,

1964) .

5.6@1;3. Blanket bog in the Northern Isles.
| Robettson & Jowsey (1968) estimate that 53% of the surface»

of'Shetland is coveted by peat and the majority of this is

' blanket peat. Approximateiy 66% of Yell is covered by

blanket ‘peat of average depth 1, 5 m. . Much of western Unst,
parts of Fetlar (in partlcular the Lam Hoga penlnsula) and

. some: of the smali 1slands of the Yell Sound and Colgrave Sound

are c6vered1by.b1anketfbeat.

5.6.2. Community types.

5.6.2.1. _Calluna—Jﬁncus squarrosus Group = Group l.
characterisingsgeciee;, Calluna vulgaris,;Empetrum nigrum,
Juncus squarrosus, PlagiOthecium undulatum, Rhytidiadelphus
Icteue.‘ o |

Deecrigtioh: Frem a variety of sites cnﬂthe Yell and Hascosay
gneise aﬁa the Unst schist a blanket bog community rich in
Juncus sggarrosus'has been recorded. A damp, dark, well
humifled acidic peat underlies the community, of average pH
4.4. Such vegetat;on generally forms patches amldst less-
species—rich bog communities‘and the bright green Juncus

A tuesocke break the'mdnctohf of the dull—coloured moor aroend.

It may be found .in aﬂvariety of sites including hollows (some
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of whicﬁ.probab;y originafed from old peat cuttings) adjacent
to streamside communities or on gently sloping, often eroded,
‘hillsides. |

Calluna, the dowinant shrub, forms a dense mosaic.inter-

spersed with smaller amounts of Empetrum nigrum and Erica

cinerea. Eriophorum anqustifolium is constant and E. vaginatum
tussocks are in about half the aufnahmen recorded. The |
amount . of Juncqs squarrosus varies but it is often gquite dense;b
Other herbs which are almost constant include Tricoghorﬁm |

cespitosum, Listera cordata, Luzula multiflora and Potentilla

erecta.  Nardus stricta, Carex nigra, Aqrostis canina,

Anthoxanthum odoratum and Dactylorchis ericetorum are frequent

and Narthecium ossifragum and Pinguicula vulgaris occasional.
The combined herb and shrub layer varies between 150 and 300 mm.
in height and cover averages 80%. The bryophyte layer is

well developed with at least 60% cover and then much more..

Low Sghagﬁum hummocks are typical amongst the Calluna mosaic.

The most frequent species are Sphagnum capillaceum, S. rubellum

and S. papillosum. The pleurocarpous mosses Rhytidiadelphus

loreus, Hylocomium splendens and Pieurozium schreberi are
constant in the community. Hypnum ericetorum is'very frequent

and Rhytidiadelphus squarrosus occasional. Plagiothécium_

undulatum and Mnium hornum are constant and Dicranum scopaxium,

Aulacomium galustre and Campylopus flexuosus frequent. A

variety of liverworts are recorded including Lophocolea

cuspidata, Calypogeia muellerana, Lophozia ventricosa,
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Scapania g:adilis_and Diglophxllum albicans. Lichens are
unimportant in the community. CIadonia species on Calluna

are recorded.

5.6.2.2. Calluna-Rhacomitrium Group = Group 2.

Characterising species: Calluna vulgaris, Eriophorum

angustifolium, Tricophorum cespitosum,‘Hypnum éricetorum.

Scapania gracilis, Rhacomitrium lanuginosum.

Descrigtion: This community is characteristic of very large
areas df'Yell on both gneiss ahd quartzite and it has been
recorded from small areas éfvgranitic foék in Unsf. -
chéréctetisﬁcally, a deep blanket of peat smothers gently
undulating land and such cquntry may stretch for miles b;oken‘
only by.pools; channels and haggs - the latter the rpsulf
of severe erosion. Typically, the peat is dark and well
humified of average pH 4.4. The top layers of peat may drf
out after érolonged pe;iods of_good weather, but more usually
the peat is wet or at least damp; This vegetatibn forms
much of the Yell scattald which is grazed by sheep-ahd ponies.
The community is generally species-~poor, dominated by a
mosaic of Calluna vulgaris and Rhacomitrium 1anugihoéum ihte:—_

spersed with Eriophorum anqustifolium and Tricophorum

cespitosum. Calluna may reach 300 mm. in height and the
bushes are often old and very woody. Sphagnum capillaceum
hﬁmmocks are important, particularly where Calluna cover is

lower.  Hypnum ericetorum is constant amongst the Calluna.

Cladonia species are constént, particularly Cladonia uncialis
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and C. impexa. ' Scapania qracilis is frequent throughout

- the Group in small amounts and Carex panicea, Diplophyllum

albicans and Frullania germana are occasional. The liverwort
Pleurozia purpurea is rare. Combined shrub and herb cover |
in the Gfoup isvhigh varying between 60% and 90%, dependin§
on the abundance of cailuna in the stand. Bryophytevcover_
averages 70% and the 1aye£|76 . high. AlthougﬁICIadbnia_
is constant, lichen cové; is iow, | :

Two subgroups are identified within the Group.

5.6.2.2.1; Listera-Pleurdziuﬁ Subgroup = Subgroup 1.
Characterising'spedies; Listera cordata, Hylocomium splendens,

Pleurozium schreberi.

Descriﬁtibn: .In this subgroup ohe or ﬁorg of the three

characterising sPeciesba:e present. They are all absent from
subgroup 2. Listera cordata is never abundant but fféquehtly
a single plént ;ay\be found even‘ih the thickest Calluna.

Ccalluna is in fact very abundant in this subgroup. In stands

where Calluna cover is particularly high Rhacomitrium

lanuginosum cover is reduced. Several species are constant or

fréqueht in this subgroup but absent'or rare in subgfoup 2.
'These include Emggtrﬁm nigrum, Erioghofum vaginatum, Carex
binervis, Rhytidiadelphus loreus, Dicrénﬁm‘scoﬁgrium, |
R. sgﬁérrosué and Calypogeia muellerana. .

A variant of this subgroup has been recorded from drier

eroding sites. Erica tetralix, Cladonia impexé and Cladonia
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imggxa and C. unciaiis are absent (although Cladonia sp. is

recorded in a few aufnahmen) . Carex nigra is occasional.

5.6.2.2.2.- Species-pooxr subgroup.

‘ chafacte;ised by: the absence of Listera cordata, Hylocomium

' lgﬁlendens, Pleurozium schreberi and Eriophorum vaginatﬁm.

Empetrum nigrum and Rhytidiadelphus loreus are much reduced.

Déngiption: Apart from the absence or reduced abundance of

species mentioned above this subgroup is also distinguished )

ffom_the last by constant Erica cinerea énd occasional

Cetraria islandica. Again, there is a lichenpoor variant

in which Erica tetralix is also absent.

1

5.6.2.3. Drosera rotundifolia Group = Group 3.
Characterising species: Eriophorum angustifolium, Calluna

vuigaris, Drosera rotundifolia.

Description: This bog community is most typical of the
vegetaﬁion of wet hollows, infilling erosion channels and

beside pools. Seepage from the surrounding peat influences

.the environment at each of these sites. The substratum is a

wef.udark,'humified, acidic peat (average pH 4.1) sometimes
with a less well humified Sphagnum-rich 1ayer‘atvthe top.
Aufnahmen have been collected aﬁ altitudes_between 22 m. and
140 m. but always from where the ground is_flat or ét ﬁost
very gently sloping. The sites are all on Yell (£rom
gneiss'and quartzite) apart from one aufnahme from the Unst

schist. Géherally, grazing pressﬁres,are low or absent,

-7
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since thg ground ié too wet for sheep.

The species composition is cloéély related t§ Group 2.
in féct, £his community ‘is frequently adjacent to the |
lﬁhaqomitrium Gréup.‘ A shfub Iayer of 60-79% cover consisﬁing

mainly of Calluna vulgaris'and smaller amounts of Empetrum

nigrum, Erica tetralix and occasional Erica cinerea inter-
mingles with Sphagnum species to form a mosaic. nghagnum_

- capillaceum, S. rubellum and S. papillosum are most frequent,

§; cuspidatum occasional, and S. plumulosum, §. palustre and
S. subsecundum var. inundatum rare. Odontoschisma sghagni

is a constant species found intermingled with the Sphagnum.

Bryophyte cover is thus high - at least 80%. Other important

species are Rhytidiadelphus loreus, Hypnum ericetorum,
Rhacomitrium lanuginosum (present only in small amounts) ,

Dicranum scoparium, Aulacomium palustre and a little

Plagiothecium undulatum. . Scapania gracilis is virtually

constant and Diplophyllum albicans is apparently associated

‘with this species;' Pleurozia Eurpureé occurs in about 30%.

of the aufnahmen. Eriophorum anqustifolium is constant within

the community and Eriophorum vaginatum and Tricophorum cespitosum

freguent. Drosera rotundifolia is constant and this is

apparently the most typical habitat for this species in the

Northern Isles. Nafthecium ossifraqum, recorded from about
56% of the stands may be very abundant. . Lichen cover is low

although Cladonia uncialis and C. impexa are common.
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' 5.6.2.4.  Species poor Group = G:oﬁp 4.

Characterised by:- dense calluna. Generally species-poor.

-Desérigtiop: This is a ratﬂer monotonous blanket bog commﬁnity
" which ﬁaé been recoided fr&m.siteé 6ﬁ:the Yeil-gneiss and |
.quértzite'and the ﬁnst schist.“ A very démp. hﬁmified, dark
peat, occasionally with a'léés well humified Sphagnum rich
layer on top is the characteiistie substratum, of average
pPH 4.3. Aufnahmen have been collected from altitudes between
20 and 140 m. from sites»inéluding gentle hillsides and
geherél'eroded dndulating moorland areas. The.community is
| fbund“amongstthe more widespread bog types. |
Calluna vulgaris is the dominant species with dense cover -
almost IQO% at some sites. = Empetrum nigrum is the only
other shrub of importance. g;;gé tetralix and g.lciherea
arg-bbth rare. Empetrum is more abundant in this commuhity
ﬁhan in.the other types. The shrub layer averages 300 mm.
.in,héiéht ahd is always over 60% in cover. Herb cover is
mucﬁ less - at most 20%. Only Eriophorum augustifolium is
cpnstént; Eriophorum vaginafum is frequent and Juhcus.
sguarrosus rare. FeV othef hefbs are regorded. A bryophyte
' iaye;.76 mm. in height and with 70% cover is mainly

compdsed of Rhytidiadelphus loreus and Hypnum ericetorum.

. These two species may form quite dense patches amidst the

Calluna. Dicranum scoparium and'hagidiadélghus squarrosus

- occur less frequently. Sghagnum.cagillaceum is frequent and

- adds a little colour to the community. Sghagnum‘gggillosuﬁ,
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' S. rubellum and S. plumulosum are rare. Lichen cover is
low - small amounts of Cladonia impexa and C. fuwcata may be

present. Two subgroups may be identified within the Group.

5.6.2.4.1. Hzlocomium-Pleurozium éubgrdup = Subgroup 1.

Chéracterising species: Listera'cordata, Hylocomium splendens,

Pleurozium schreberi.

Description: Pleurozium and Hylocomium form dense patches with

Rhytidiadelphus loreus and'Hypnum ericetorum amidst.theiCalluna.

,AListefa cordata is present in'SO%Sbf-the aufﬁahmen frequently

 as isolated plants.

5.6.2.4,2. Species-poor Subgroup;

This subgroup is characterised by thé absence of the
characterising species of the previous subgroup. The
vegetation is particularly species-poor. Each site is very

. wet and Sghagnum hummocks are more‘dominant than in Subgroup 1.

5.6.2.5. Vaccinium myrtillus Grqgg;=,éroup 5.

Two éufhahmen from-the;summit'éf the Ward of Otterswick,
'Yell,,have been assignéd to this Group.v Similar vegetation
has been.seen.on.the‘ﬁainland of Shet1and. ‘The'stands were
both abovev1901m., on quartzite,,Qn gently. slopihg;iénd,

and the_substratum was a dark peat of pH 3.9. A mosaic of

"shrubs, Vaccinium mxrtillué, Empet:um nigrum, Erica cinerea

and Ccalluna vulgaris is interspersed with Eriophorum spécies,

.cafek.jglulifera and the bryophytes Rhacpmitrium lanuginosum,

Pleurozium sch;eberi,_Hypnﬁm-ericetorum and Diplophyllum
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albicans. ' Lichens such as Cofnicularia muricata, cladonia

arbuscula and C. impexa are well represented.

5.6.3. Sznszséematics of.the blankeflbog communities.
5.6.3.1.  ‘Introduction. -

The difficulties which have arisen over the classification

of bogs and wet heaths are discussed by Jones (1973). 1In this

account the division of the Oxycocco-Sphagnetea Br.-Bl. & Tx.
43. as proposed by Moore (1968) is followed (see 4.9.).
Moore's survey was based on data ébllecfed_by him and other

workers from the whole of=northern‘andAcentfal Europe.

- 5.6.3.2. Discussion.

Sphagnum capillaceum is the only Class character species

proposed by Moore (1968) which is well represented throughout

all the blanket bog types in Shetland. Drosera rotundifolia

is constant only in Group 3 and Aulacomium palustre is mainly

- restricted to Groups 1 and 3. Dactzlorchisericétdrum quoted
by Westhoff & Den Held (1969) as an additional character

species, shows a similar distribution to Aulacomium.

Lepidozia setacea is rare as is Sphagnum tenellum, although
the:lattet species may have been under-recorded. Moore (1968)

divides the Class on ecological-floristic grounds into two

Orders. The first, the Ericetalia tetralicis Moore (64) 68
) == e =

encompasses the vegetation of”damp heaths_on shallow peat,

and the second, the §E§ESE§E§112=22§El£§2%§§ Moore (64)‘68v'

covers the vegetation of bdgé on deeper peat. Despite the
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fact that Within at least some of the Northern Isles

(1968) are present (e g. Erica tetralix, Trioophorum cespitosum

.and Juncus squ arrosus) the vegetation 1s all a551gned to the

Sphagnetalia since the bogs are all on deep peat with abundant

———a—=

‘.Sphagna. Sphagnetalia character species which are well

represented are Eriophorum vaginatum and Sphagnum rubellum.

Mylia anome;g, Sphagnum magellanicum,‘g. recurvum end‘cephalozia :
oonnivens are all recorded. Erica tetralix and Tricophorum

cespitosum are widespread in the Erico-_ph_gnion Moore (64) 68

of the §g=ggnet§;%g in Moore s data and several differential

species of this Alliance are present within the gricion

getralicis Schwick 33 (the only Alliance of the Ex ceta ig).

e

f

Ericion. Thus, the species composition and general physioge_ '
nomy of the vegetation satisfactorily places all the Groups
described within the'gpgggne alia hough, clearly, similarities

be acknowledged. As

E— 15—

e

-S Sphagnion Moore (64) 68.land the ggggggégg=£gggé
Br.-Bli (15) 20. em. Moore (64) 68; This Second Alliance
encompasses many comnunities of boreal peatlands but in a
species-poor form it hes been‘recorded'from morelntiantic
regions including Scotland. Moore (1968) assigns,36 aufnahmen,

previously placed by McVean & Ratcliffe (1962) in their
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Calluneto-Eriophoretum and Empetro—Eriophoretum, in the

Sg__gnion fus However, although in these communities

some Egé —Sphagnion species are present in low quantities

(e.q. Sphagnum papillosum, S. plumulosum, Eriophorum

.—.—-———————

character-and differential species are much more abundant -

Sphagnum'fuscum, Empetrum nigrum, E. hermaphroditum, Rubus

chamaemorus, Cladonia rangiferina,_g. sylvatica, Vaccinium

_uliginOSum,'y.-vitis—idea, Betula nana, Oxycoccus microcarpus,

Cetraria gglandica-and C._sdquamata. As Association character:

and differential species Rhytidiadelphus loreus, Plagiothecium

undulatum, Cornus suecia, Ptilidium ciliare, Carex bigelowii

and Hylocomium splendens are quoted, indicating some close
similarities with the. Shetland communities. However, the

inthese Shetlana coHMum-hes
general ScarCltY of Sgh_ggion fgggi characters[as well as the

means_the vegetation has been-assigned to the Ericg-Sgggggégg.

The overlap between Eric

Ericio

n and Ericg;=g==g ion species has
already been mentioned. From Table 1; p.315 in Moore (1968)_-
this overlap is not. apparent with the S _ghag=ion fusci.

Jones (1973) describes the upland blanket bogs of north England

and north Wales, as related to the Sphagnion gusci, but members

Isles vegetation are Sphagnum papillosum, S. plumulosum,
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OdontOSchisma sphagni and Naﬁthecium ossifragum. Recorded
differential species are Molinia caerulea, Eriophoxum
.anguspifoliﬁm, Hypnum cupressiforme, Camgzlpgus flexuosus

a andgdladonia impexa . \

5.6.4.3.1. Associations.

Three Associations are distinguished: by Mo§re (1968)

- e o G e - - - .- - = v e o M - o b - S B . s G —
. a0

- tetralix Association Br.-Bl. & Tx. 52 em. Moore (64) 68

described‘by Moore (1968) was the vegetation of low-level
blanket'bég of west Scotlané and west.ireland, de?eloped over .
flat areas of siliceous rock. 'Within this Association species
mbre-typiéa1 of‘ﬁet heath may be recorded, but the large
proportion 6f-g§gggggg§g;;g characters which afe pfé#ent means
.'tﬁat the Association isﬂélaced within the ggicg:gggggg;gg

rather than the Ericion. As character species of the Association'

Moore suggests Rhacomitrium lahuginosum, Pleurozia purpurea,

Schoenus nigricans, Pinguicula vulgaris, P. lusitanica and
thﬁidiadelghus loreus. Group 2 shows some similarities
with this_Assbciation in the presence of Rhacomitrium

‘lanuginosum but in the absence from the Group of so many species'

such as Potentilla erecta, ginggigplavvulgaris and Campylopus
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atro&irehs;'which occur wifh high constancies ih Moore's data
fo:jéhg'Assodiation, it has'been decided not to‘plaée any
of-the_Nérthéfﬁ Isles data within this Assééiation. However,
further aaté from the Mainland (Hilliam, pers.‘comm.) méy

show this Association to be present in Shetland.

%'.:- 2, The Erico-Sphagnetum magellanici.

and hummocks of wesf European raised bogs not blanket bogs.
&ﬁis topographical description has since been enlarged

(see Jones, 1973). It was to this Associaﬁion that Birse
(1973) assigned the majority of the Sullom Voe blanket bog
acc?editing the vegetatiénlas a Shetland race'distinguished'
‘from its Scottish Mainland counterpart by the abundance of
Erioghpfum anqustifolium throughout the vegetation‘éven.on

drier convex slopes; the higher constancy of Scapania gracilis

and the low frequency of Narthecium ossifragum. .Neither
'Birse or Moore give definite character species for the
Association. Birse (1973) felt that although Empetrum nigrum

and Rhytidiadelphus loreus occurred with high dbnsténcy values

consténcy.of Odontoschisma sphagni, Sphagnum tehellum,

_Erioghorum angqustifolium and Pleurozium schreberi meant the

vegetation was better placed within the Erico-Sphagnetum

magellagici; Presumably this decisioﬁ was made on phyto-
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_eociological knowledge of blanket bog in other parts of

Scotland since from Moore.(1968), Sphagnum tenellum is a

ggggggiog character'species,'Eriophorum angustifolium'an
ggigg:_g=gg§ion dlfferentlal spec1es and Pleurozium schreberi
a'companlon species well represented in all Associations of

the’Class and thus each of the four species would equally

well be expected in the Vaccinio-Ericetum tetralicis or the

—— i ——— s G St e e tin e —— e = — — —— — ———

—— - > S e — — — — —— o - —— - -

of upland blanket bogs generally between 381 m. and 762 m. .

(Jones; 1973) The water-table is generally lower at

'deveLOp on slopes up to 15° (rarely 25-), as well as flat

summit plateaux rather than in infilled basins as does the

w1th those of the _phggnlon_guscl, although the bulk of Erico—

et
1 — e e ———}——

and so the Association is placed w1th1n this Alliance.
Birse (1973) describes one aufnahme from- the highest altitude
in the Sullom Area from Dale Scord Hill (225 m.). Despite

the absence of Erica tetralix and the lack of Sphagnum species.

'apart~fxom S. capillaceum, Birse considers a Shetland form of
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the Association does ‘exist. .VacciniumimxrﬁillusifEmgetrum

~nigrum and Diplophyllum albicans were suggested as Kennarten
6f.the Association in. the blanket bog of the Wicklow Mountains -

(Moore, 1962)) Emget:um and Diéldghxliumtare importaht

throughout the Northern Isles vegetation and Vaccinidm is
.present in some communities at the highest altituges (érouﬁ
5). . _ L y
Johés (i973) gives an excellent table (Taﬁle XXXIT)
comparing vegetation she conqiders may now be assigned to

either the Erico-Sphagnetum magellanici or the Vaccinio-

Ericetum tetralicis. Association differential species are
suggested to clarify the differences between the two

Associations. Narthecium ossifragum, Drosera rotundifolia

EEESE_;QEEELiE Association. Comparison of the Northern Isles

data with'thét of Moore (1968) and Jones (L973)}shggeéts that

Group 3 is closest to the Erico-SEhagnetum and is possibly

_transitional to it. However, unlike Birse (1973) it has been
- decided that the main bulk of at least the Northern Isles

data does not lie within this Association. As differentials

loreus, Ptilidium ciliare, Plag}otheciumgundulatum, Rubus

chamaemorus, Hylocomium splendens, Juncus-sguarrosus} Vaccinium

vitis-idea and V. myrtillus. From Moore (1968) Empetrum
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.Tricoghorum cespitosum and Sghagnum rubellum have high ’

constancy values and other species such as Drosera'rotuhdifolia,

Molinia caerulea and Sphagnum magellanicum are recorded at

lower values than in the Erico-Sphagnetum magellanici. Despite

the virtual absence of Vaccinium mzrtillus,‘the NOrthern Isles

vegetatlon is apparently much closer to the Vaccinio-Er;cetum

Goode (1974) suggests that the majority pf blanket bog

in Shetland should be assigned to the upland Associetion or

type in both physiognomy and in the abundance of dwarf shrubs
-such as getrum and Calluna, together with thgidiadelghu
loreus, Pleurozium schreber1 and Sghagnum cagillaceum.
However, Goode recognises a conslderable overlap between the

two Associations. The clear-cut definitions of Asseciations

as shown by Moore (1968) are lost with the additional data of
Jehes (1973). Jones suggests that transitional communities
caused by the effects of increasing altitude and/or a lower .
water-table. Birse (1973) suggests the presence of Eriea
cinerea-eVen‘in the wetter blanket bog mighﬁ be due to the

hyperoceanic climate with water deficit prevailing for part
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' of the summer and thus a lower water-table.
. Comparison of the Shetland data with that from Skye

(Birks, 1973) indicates most similarity with the vegetation

This Association is distinguished from the Tricoghoréto—

- — g i e e ene -

Eriophoretum McVean & Ratcliffe 62 in Skye by the abpndance

and conétancy of Emgétrum nigrum, Eriophorum vaginatum,
Calluna wvulgaris, Hylocomium splendens, Pleurozium schreberi
and Sphagnum capillaceum and by the absence of Drogera anglica,

Myrica gale and Narthecium ossifraqum. ngnum_ericetorum

and Rhytidiadelphus loreus are both frequent in the Calluneto-

includéd in the Tricqghoreto-Eriophoretum. In Skye the

Cailunefo-Erioghoretum is only recdrdéd above 122 m.

Goode (1974) comments that the differences between bog -
vegetation in Shetland and in other parts of Scotland (i.e.
E the relatively small proportion of Sphagnum in the ground layer

in Shetland, whilst Rhacomitrium lanuginosum, Rhytidiadelphus .

;oreus ahd Scapania gracilis may be very abundant and the
existence in the bogs in Shetland of certain species such as

cétex binervis, Erica cinerea, Luzula sy;vatica, Naxdus stricta

'and Juncus'squarroéus) might warrant a new Sub-Association or
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Associéﬁion to be sé£¥up for Shetiahd;. After .comparison of the
: NortherﬂfIsles-datavwith other'descfiptioﬁs in the literatu¥e
‘(e.g; Moore, 1968; Birks, 1973; Jénes, 1973) it would

appear tﬁat the éhetland data, apart from Grdup;i would

in fact,be most‘saﬁisfactorily assigned to a new geographical

vicariant Association - the Empetrum nigrum—Rhytidiadélghus

5.6.3.2.2. The Empetrum nigrum-Rhytidiadelphus loreus
' Association '

Ericetum tetralicis but it is distinct from it in that:-

1. It is a low-level blanket bog community occﬁrrihg
in an area of hyperoceanic climate even to sea-level.

2. The species combination is unlike any previously

- S . S G A S S - G S G G W ST S G S G G

present in any Group apart from Group 5. This, Vaccinium

mzrtillus Group is assigned to the Vaccinio-Ericetum, since

‘in Yell it has oniy been recorded at high altitudes (as at
Sullom, Birse, 1973). It seems likely that upland blanket
bog in its more traditional form would exist in Shetland

were there higher hills.
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4. As Goode (1974) points out certain unusual species
. ' N
for blanket bog are present in Shetland communities
'distinghishihg the vegetatien from Mainlahd'tYPes. BifSe

(1973) . too recognises the vegetation as a local race because
_ E \ ST _
of the abundance of Eriophorum anqustifolium, the high

constaney of Scapania gracilis and the low frequency of

Narthecium'essifragum. W1th1n the Vacc1n10-Erlcetum tetrallcis

Moore (1962) recognised three sub-associations: a Juncus

squarrosus sub-association differentiated by Juncus squarrosus,

Celzgegeia trichomanis, Plagiothecium undulatum and Deschampsia
flexuosa: e'typical sub-association and a Narthecium sub-

associafion differentiated by Narthecium ossifraqum, Cladonia

uncialis, c. arbuscula, Rhacomitrium lanuginosqm‘ahdl

Andromeda polifolia Similar sub-units are apparent in the

new Empetrum-Rhytidiadelphus loreus Assoclation. The
.divisions, hcwever, are not as clear,as in Mbore's data, again
emphasi51ng the contxnuous varlatlon 1n Shetland vegetatlon' |
and the. sub-assoclations must be defined by a coﬂb1nation of

:species, each of which is most constant within that sub-group-

‘but not completely exclusive to it.

5.6.3.2.3. zgszstematic placing of blanket'bog Groups 1-5.

1. 'Group 1 - the Calluna-Juncus sguarresus Group.

Group 1 - the Calluna-Juncue squarrosus Group is described- :

'.as the Juncetosum squarrosi of the new Association. T™wo of

. Moors's (1962) differential species, Juncus'sgua;;osus and

‘ Plegiothecium undulatum hold good for this sub-association too,

altheugh'both are also recorded in Group 3. Abeeehamgeia
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flexgoéa is only reéorded_onéé in'G:oupAliand'so is not
gohsideréd valid. Calypogeia trichomanis is not recorded

énd the closely related c. muelleréha is not considgrgd valid
since it is recorded across the table. Two other

differential species are proposed in combination with Juncus

and Plagiotheciﬁm. Tﬁese are Luzula multiflora and Mnium
. hornum. This Group shows some similérities with the

" Nardo-Juncetum galietosum of the NagQg;Cgélgggggg (see 5.8.).

2. Group 3 - the Calluna-Drosera_ Group.
~ Group 3 - the Calluna-Drosera Group is described as the

narthecetosum of the new Association. As differential species

Drosera rotundifolia, Odontoschisma sphagni and Narthecium
ossifragﬁm-are suggested. This Group is most similar to the

Erico-Sphagnetum magellanici. Drosera is virtually confined

to this Group but Narthecium and Odontoschisma are occasionally .
recorded in other blanket bog communities. 1In the pérallel

- sub-association of the Vaccinio-Ericetum, as well as

Narthecium, Moore (1962) uses thé_following differential species:
Claéoniﬁ uncialis, C. arbuscula, Andromeda polifolia and

| Rhacomitrium landginosum. Andromeda ié not a Shetland species
and Cladonia arbuscula is reco?ded once in Group 2.

_ Rhacomitriﬁm‘and cladonia uncialis are not valid for'thé'

narthecetoéum of the Emgetrum—Rhgtiadiadelghus loreus

" Association, sinCe.théSQ two species are more constant in Group 2

3. Group 2 - the Calluna-Rhacomitrium Group..

Group 2 comprises the third sub-association, the
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similarities are to be expected. As differential species

Rhacomitrium and Erica cinerea are suggested, despite their

occurrence in Group‘3. No confusion should arise since the

Group 2. A third differential, Carex binervis, is propoéed
which is one of the species mentioned by Goode (1974) as
unusual in_blanket bog vegetatiop. The two sub-groups of
Group 2 are deééribed as variants of the sub-association.

Thus, Subgroup 1l is the Listera-Pleurozium variant and Sub-

' group 2 the typical variant. Both havellichen.poqg facies.

4, Group 4 - species-poor Group.‘

Group 4 is the typical sub-association with no. defining
species and in which the differential species combinations of
the other sub-éssociatiohs are absent. Subgroup 1 comprises-

the Hylocomium-Pleurozium variant and subgroup 2 the

| tzgical'variant of the sub-association.

.5., Group 5- Vaccinium myrtillus Group.

Group 5 as pfeviously mentioned is assigned to the

. Vaceinio-Ericetum tetralicis. The .data is very similar'to

the vegeﬁation described from Sullom by Birse (1973). The

-three charaéter species of Moore (1962) are present - Vaccinium

myrtillus, Empetrum nigrum and Diplophyllum albicans. In

addition, Rhytidiadelphus loreus, Plagiothecium undulatum,

Hylocomium splendens and Juncus squarrosusg are recorded and
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these species are amongst the differentials suggested for

the Association against the Erico-Sphagnetum magellanici

by'Jones (1973).
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5.6.4. §ynbgsis of the7b1anket bOg,¢ommunity txpés.

OXYCOCCO-SPHAGNETEA Br.-Bl. et. Tx. 43.

SPHAGNETALIA MAGELLANICI (Pawlowski 28 p.p.) Moore (64) 68.
ERICO-SPHAGNION Moore (64) 68.

Vaccinxo—Erlcetum tetralicis Moore 62 =
GROUP 5 (5.6. 2 5 ).

Empetrum—Rhytidiadelphus loreus Associatlon ass. nov.
juncetosum squarrosi = GROUP 1 (5.6.2.1.).
rhacomitretosum lanuginosi = GROUP 2 (5. 6 2.2.).

Llstera-Pleurozium variant = SUBGROUP l
(5.6.2.2. 1 ).

Lichén-poor facies,
Typical variant = SﬁBGROUP 2 (5.6.2.2.2.).
Lichen-poor facies.
narthecetosum = GROUP 3 (5.6.2.3.).
typicum = GRQUP 4 (5.6.2.4.); |

Hylocomium-Pleurozium variant = SUBGROUP 1
(5.6.2.4.1.).

Typical variant = SUBGROUP 2 (5.6.2.4.2.).




POOLS
SCHEUCHZERIETEA
SCHEUCHZERIETALIA' PALUSTRIS

A REVNCEOSPORION ALBAE

b}

ERIOPHORUM ANGUSTIFOLIUM-SPHAGNUM CUSPIDATUM ASsoc.

GROUP 1

ERTOPHORUM ANGUSTIFOLYUM-SPHEAGNUM CUSPIDATUM GROUP
(5.7.2.1.)

. EIGURE 5.7.  Synoptic clasgification om the vegetation of blanket bog pools in the

s =

Northern Islec.

1
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5.7,. Blanket Bog Pools - Téble 7.

5;7;1. " Introduction.

A synopsis of the classific;tionof'blanket bog:gbdls
in‘theANofthern Isles is shown in Fig. 5.7. . . |
The topography of blankét bog was'deséribed in 5.6.
Wherever hollows in the bog surface are below the level of

the water-table a pool results. ' These poois can varyvin
size from less than a metre in diameter to considerably more.
The sides are_often eroded by wind and water (5.6.1.). The
vegetation is génerally species—poor.'offen with onlyra

carpet of Sphagnum and scattered spikes of’such.speéies as

Efioghorum anqustifolium and Carex nigra. Similar vegetation

is found in some revegetated erosion channels.

5.7.2. Vegetation. .

- Only one Group has been identified-and.this is the

‘Eriophorum éngustifoliumASghagnum,cusgidatum éroup.

5.7.2.1h EriOEhorum'angustifolium-Sghaghum cuspidatum Group =
Group 1. - _

Charactérisihg species: Eriophorum éngustifblium, caréx nigra,

Sphagnum cuspidatum.

Description: This community is mésf characteristic of pools
and revegetated erosion channels. 'These7narrow channels maf
form a mbsaic dissecﬁing.the general_bog.surface, and there
may be some slight flow thr@ugh them. -Such vegetationﬂis'A

very frequent in Yell, Hascosay and some of the small peat-
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covered islands such as Daaey, and alsoin parts of Unst qn
the schist and granite, whe;e there is blanket bog. Aufnahﬁén
have been collected at altitudes between 12 m. and 122 m.

' At each site a carpet of Sphagnum is interspérséd with

spikes of Eriophorum anqustifolium and Carex nigra, which are

usually less than 152 mm. in height. Sphagnum cuspidatum
is most frequent often with small tufts of Sphagnum rubellum

and S. subsecundum var. auriculatum. 1In some stands

Sphagnum papillosum, S. palustre, S. ﬁagellanicum or S.

subsecundum var. inundatum may dominate. Rarely Sphagnum

cuspidatum is totally absent.

Beneath the surface Sphagnum there may be standihg water
or vefy wet dark peat. The pH of the water averages 4.4
but may be as low as 3.3. Lichens aré absent ahd‘shrubs
virtuélly so. At the drier sitgs.where infillihg is more
advanced an occasional plant of Calluna vulgaris may have
estaﬁliahed itself. ﬁryophyﬁgcovef is always‘over 50% and 
where the Sphagnum carpet is complete it is 100%. No othér-
bryophytes have high cover value, although Aulacomium palustre,
OdontOSchismé sphagni, Scagania gracilis and Lophozia
ventricosa are bccasi@nal'and Pellia epighzlla rare.

Hé:bs apart from tﬂe character species are unimportant

and herb cover is usually only 10% or at most 40%.

Occasional species include Agrostis tenuis, Tricophorum

-cesgitosum, Juncus squarrosus, Potentilla erecta and Narthecium

ossifragum. Juncus kochii is frequent and Ranunculus flammula

occasional at the peaty edges of the pools or channels.
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Grazing of this community is insignificant since the

ground is too wet.

5.7.3.. _Szgszstematics.

Sphagnum dominated communities of ombrogenous bog -pools
Koch 26 of the Scheucgggggetea Den Held, Barkman & Westhoff
69. Sghagnum cuspidatum is abundant in Group l and this
species is listed by Westhoff & Den Held (1969) 'as a c1ass,
Order and Alliance character species.- COmparison of the
‘data w1th pool vegetation previously ascribed to the
Rgxnchggggrion (e.g. Braun-Blanquet & Tﬁxen; 1952; Ivimey-
‘COOk & Proctor, 1966; Birks, 1973) shows some s;milarities
(especially with the Skye data of Birks) in the constancy of

Eriophorum angustifolium, the presence of Narthecium ossifragum

and Sphagnum species such as S.subsecundum but Rlynchospora alba

and other Alliance character species (see 4, 8 ) are absent
from Group 1. = The Group: does show;some allegiance to the
aricion curto-nigrae of the Parvocaricetea (see 4.7.) in the

presence of Carex nigra and Ranunculus flammula (character

species of the.gggégégg) and Potentilla erecta (a differential
species<of the Parvocaricetea from the =gheugggg;;e
These'species are not present in the Skye communities. Thus,
the precise phytosocioiogical status of the community is

unclear. Tentatively. however. on the general physiognomy

of the vegetation and habitat the community 1s assigned to
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SCHEUCHZERIETEA Den Held, Barkman & Westhoff 69.
SCH'EUCHZERIETALIA PALUSTRIS Nordh 36
.RHYNCHOSPORION ALBAE Koch 2,6.

Erlophorum angustlfolium-Sphagnum cuspldatum
Association Birks 73 = GROUP 1 (5.7.2.1.).
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FICURE 5.8.

optic classification of heath communities in the zOﬂﬁnmns Isles.
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5.8. Heath - Table 8.
5.8.1.>';Introdgction.b

A s}hoPSis,of the classification of heath in the
Northern Isles is sﬁown in Figq. 5.9.

Héaths are evergreen chamaephyte commﬁnifiés dominated by
ericoids. caliuna vulgaris is‘usﬁally the dominant:under-
shrub,ialthough Erica, Empetrum or Vaceinium spéciés~méy be
present or even dominant in'some areas. Phytogeographicéilz'
heathlands ére.festricﬁed_thregions with an oqeénic diimate,
although they occur ih a_wide variétk'of habitats. Soils
are generélly infertile; for in mote fertile areas g;ﬁssland-
communitigs would succeed, especially with the added influence
of grazing. In less exposed parts thanSthlanai in the
absence_pf grazing or bﬁrning,forest would be the e#pected-'
natural replacementvcommunity. |

In extréme hyperoceénic regions (such as Shetiand) blankef
peat development is favogred apd various bdg cqmmuniéies‘gehefally
feplaée'heath types. Tﬁe latter beégme restricted to hore
fréely d#éihed.éites éuch és-ﬁhé steepér slopes.

in such peat.areas,a'series of iﬂtexrelated communities
can be distinguished from the "dry heaths" of'freely drained
sites‘through;“weﬁ heath types", where?iginage is more impeded
to bog commﬁnities of wate¥1ogged area§ where peat grow£h is
active (Gimingham, 1964);.j |

‘Apart.f;om this effect of drainage Gimingham suggests

numerous other "directions of variation" discernable within
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heathlands. increasing oceanicity further north and west
in the British Isles sees the increase of a number of species,
many of which are important in Shetland heaths, such as,

Erica ciherea, Carex binervis, Hypericum pulchrum, Empetrum

nigrum, Selaginella selaginoides, Rhacomitrium lanuginosum and
hagidiadelghns loreus. Bryophytes such as Isothecium

myosuroides, Mnium hornum and Frullaria tamérﬁscinum; which in

the eaSt'ere found only on rocks and in wocds, become frequent
compcnenﬁe cf'the_heaths of more oceanic parts.

North/south trends of epecies distributions are apparent
(possibly, partly attributable to changing climatic severity)

: . of Empetrum nigrum
Thus, the frequency/increases northwards, whereas’ the occurrence,

£or example, of Ulex minor dies out. A similar effect is seen
with increasing altitude  and corresponding increaee'in cliﬁatic
severiry. However, in Shetland extreme exposure.brings even
alpinGISPecies'down to .sea-level.

In general, heath_communities are florietically poor.
Lihter from éalluna (usuelly the dominant species) éroduces
acidic,moisture retaining humus which is badly aerated. It is
only locally where the bedrock allows the de&elopment of a
mnch more.nuhrient rich.soil that species composition increases

with such herbs as Anthoxanthum odoratum, Sieglingia decumbens,

Carex Eanicea, Antennaria dioica, Prunella lgaris, Succisa

graten51s and Thymus drucei, all of which are frequent in the

heaths of base-rich areas in the Northern Isles, as are

Plantago maritima, Armeria _maritima and Festuca rubra, species

which tend to increase in occurrence with proximity to the sea.
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Thus, Gimingham:concludes that,heathlands'musthshow
a "continium»of variation" and any named units will refiect

only the more commorily occurring groups of species.

5.8.1.1._' ﬁeath in‘the.Northern Isleées.

The Shetland climate'favours the deVeiopment of bog
communities'even in topographically unfavoufable circumstanCes. =
Hence,-the_distribution of heaths is rather restricted. In
Yell and~sonenofthe smali.islands,heath occurs only on steep
slopes, summits of the higher hills, beside streams in the
hills, and where.landvhas heen drained-but reclamation_to
good pastute is incomplete.'

Only in‘Unst and'Fetlar on the basic and ultrabasic rock
are heaths of any extent found. Birse &.Robettson (1973)
suggest that 1t is the base status of the rocks and possxbly
their open—301nted nature, which counteracts ‘the clxmatic'*"

tendency towards peat development.

5.8.2. . Community types.

5.8.2.1. ' Herb-rlch heath with Viola riv1niana but
lacking Molinia = Group 1.

characterising sggcie‘: Vefy species4rich community - calluna
vulgatis. Potentilla erecta and Rhacomitrium lanuginosum.
Viola canina, Plantago maritima, Carex flacca, Thymus d:ucei,
Antennaria dioica, Festuca vivipara, Carex pulicaris and

Selaginella selaginoides.

Descrigtion: These are the most herb-rich heath communities in

‘Shetland;and are found particularly in Fetlar and Unst
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assoqiated with the areas of basic and ultrébaéic rock.
The soil is thus generally base-rich - dharacteristically
pﬁ 6-7, usually well-drained and shallow, 76-152 mm; in depth.
Rocké'épd boﬁlders are.frequently exposéd. The community
occurs on 1éve1'or gently sloping ground and these aufnahmen
were recorded at altitudes between 30 m. and 90 m. The
heath is subjécted to light grazing by sheep and ponies.

A low windswept shrub layer - rarely over 203 mm. high
and usually less than 152.mm._- of mainiy Calluna vulgaris

and occasional Erica cinerea and even less frequent Erica

tetralix is interspersed with the silvery Reindeer moss,

Rhacomitrium lanuginosum. Only very ocdasionallx.such as at
Funzie, Fetlar, doeé the-Rhaéqmitrium-fqrm any appreciable
hummocks. The bryophyte layér ié not so richiy_deVeLpped |
as in many heath commupities. The layer is ab§u£ 25 mm,

high and cover averages 30%. The most frequently occurring

species are Hylocomium splendens, Dicranum scoparium and

Frullania tamariscinum. Peltigera canina and various Cladonia

species are occasional but in general lichen cover is low.

Potentilla erecta, Viola riviniana, Plantago maritima,

Carex flacca, Antennaria dioica & Thymus drucei are constant and

Festuca vivipara, Carex pulicaris and Selaginella selaginoides
almost so. There are fewer Nardus tussocks than in less well-

draihed'heaths but at Funzie Narthecium and Pinquicula indicate

a. rather wetter community. A very gfeat variety of other
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herbs may be present such as Sieglingia decumbens, Agrostis

tenuis, Anthoxanthum odoratum, Festuca rubra, Hypericum

Euléhrum, Succisa pratensis, Prunella vulgaris and many others.

5.8.2.1.1. Scilla verna Subgroup.
The community is as Group 1, but the spring squill,
Scilla verna, is constant. Thalictrum alpinum and Carex

pilulifera are occasional.

- 5.8.2,2. Herb-rich heath with Viola riviniana and
Mollnla caerulea = Group 2.

characterising spécies.gtogg is similar to Group 1 but Molinia
caerulea is constant.
Description: Basically, this is a similar type of'vegetation'

to the last but Molinia caerulea becomes a constant species of

the heath. Potentilla erecta and Viola canina remain constant

~and Plantago maritlma, Carex flacca, Antennari dioica.

Succlsa graten51 " and Festuca vivipara almost so. Scilla verna,

Carex pulicaris, Selaginella and Sieglingia decumbens are less

frequént.' ‘Agrostis tenuis and Carex panicea as well as

Nardus-tussockS'a:e common.

- Once again the shrub layer consists of rather low (rarely
more than 152 mm. high), windswept, Calluna varying in covei from
10-60%. Amidst the shrubAbranches claébnia species vary from
occasional to frequent in occurrence. : Apart from those
mentioned in the subgroups bryophytes are relatlvely unimportant.

These communltles are frequent in gently rolling countryside-
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most usually where there is at least some slight degree of
flushing. The presence of Molinia as well as the nore

frequent occurrences of Narthecium ossifragum. Pinguicula

1gar1 and Tr1cophorum cespltosum reflect at 1east slightly '
wetter condltions than those of Group 1.

.Agaln‘the bedrock is most frequently the serpentine/
greenstone croup and some rocks may outcrop. .Thelsubstratum
although usually shallow varies from a brown, minerally -
soil, with a pH often over 7 to a much demper, etickier.peaty
’brbwn/grey soii, with a correepondingly lower pH - about 5.6.
~ Grazing by sheep and ponies and, more occesionally, cattle
is iight but constant. -

'Two‘subgroups are/epparent, although in the field the
communities are intermingled andvthere are many overlaps

between'them,

5.8.2.2.1. Rhacomitrium lanuginosum~eubgroup = Subgroup l.

Calluna cover is higher in this community and Rhacomitrium’
is present, although never very abundant. Tricophorum

cegspitosum and Narthecium ossifragum are more frequent in thie-

subgroup.

‘Hypericum pulchrum and Thalictrum alpinum are only
recorded in this subgroup and Scilla verna is virtually confined
to it thus linking the community with the Scilla variant of

Group 1. Exrica cinerea is of higher constancy in this group

and bryophytes such as gzlocomxum splendens, Frullania

tamarlsclnum and prnum ericetorum are moderately constant




in the grbund'layer.'

5{8.2.2;2.' Subgroup lacking Rhacomitrium = Subgroup 2.

The vegetation of this group tends to be less “heathy"'
in appearance with lower Calluna cover values and much less’

Antennaria diOica and Carex flacca. but increased Festuca

vivipgra.and.Sieglingia decumbens. However, the subgroup is 9?5
not well characterised and there is considerable overlap with
sdbgroup,l} Near Ordale, Unst, Salix repgns is recorded in

the community as well as Sghagnum palustre,and a little S.

‘capillaceum.

 5.8.2.3. Heath with Molinia = Group 3.

Characteristic species: Molinia caerulea; more frequent

Tricophorum cespitosum and Erica tetralix. Species-rich

Viola riviniana group of Groups 1 and 2 lacking.

Desg;iption: These wetter heath commnnities occur in similar~-
'sites:to'the last. 1In Yell the community may form peaty ;
patches anidst;pastureland, which has in the past been
drained but is now‘degraded to a more heathy type'again.
Grazing pressures are similar - sheep. poniesfand sometines
cattle being kept on the land.
-These aufnahmen have been recorded at altitudes between
18 m.and 66 m. The bedrock is more varied including
quartzite, granite,and gneiss, as well as the serpentine/

greenstone group. Soil is often shallow and usnally rooty;
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peaty and damp. Lower pH values were recorded than for the
last two Groups - some.even under 5 a few over 7 and an average
of about 5.4.

calluna is again the dominant shrub, although both’Efiéa

.speciesfare recordedsespecially Erica tetralix. . The herb
layer has'an averaéé-gbver value of So%ﬁbut'béth this and
the shrhb_iayer decrease where Sphagnum species are hore.
fréquent. The bryophyée layer varies in'Height from 25 mm.
to 101 mm; The average cover value is 60%, although this
varieé fromizo% to 95%. Lichens are unimportant. Peltigera
and Cladonia spécies are very rarely_recordéd. |

The main-difference between this'communityfand the last

two heath groups is the absence of the Viola riviniana species
group. Molinia caerulea is constant and Juncus squarrosus

virtually so, indicative of the increasingly impeded drainage.

g;idophorum cespitosum is occasional. Other important associates
include Eriophorum anqustifolium, Anthoxanthum odoratum,

Luzula ﬁultif;gra and Succisa pratensis. Dactzlorhiza

ericetorum is most frequent in this heath community.

In this Group the bryophyte layer is richly developed. Mnium

hornum is constant and Rhytidiadelphus loreus and Hypnum

ericetorum are important.
Too few aufnahmen have been collected to distinguish

subgroups or even variants, but there are local differences

with grass spécies.such as Holcus lanatus becoming important

at some sites or Sphagnum species (particularly S. plumulosum
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and S. capillaceum) at others.

5.8.2.4. Erica cinerea-Juncus sggarrosus Group = Group 4.

Characteristic species: cCalluna vulgaris, Nardus stricta,

Erica cinerea, Juncus squarrosus.

Descrfig"_i;ién': This is a #ather ill-defined Group with affinities
tovvéribug of the other Groups to which they might have -
been quSibly equally well’assigned. For éxample,Aaufnahme

273 shows.similarities with thg upland'Rhacomitfium heath group
.and agfnéhme 1082 (= 082) with Group 3 - Heath with Molinia.
Howeﬁét, théfe»are similarities between the aufnahmen which
suggeét a natural gfouping.

'The communities have been recorded from a variety of
altitudes,(although méinly o&er 61 m.) from a wide var;ety of
sitgs,.stqép hillsides,»pétches in wet meadow§ or rolling
moprland;.and from‘aréas_of different bedrock including
quartzite,'serpéntine]and the Funzie éonglomeraté. The soil
tends-to be damp, brown and éeaty, at most 152'mm. in depth.

In Yell it is acidic (pH 3.6) but in Fetlar pH vﬁlues may evén;
be 8.0. ’

| The heath iélspécies-poor but healthy with a éensé_mosaic‘-

of Calluna, at least 152 mm. in height, interspersed withn:f---'

tussocks of Nardus stricta and Juncus squarrosus. }The-shfnb
layer has an average cover value of 50% to which as well as

calluna, Erica cinerea also contributes quite considerably.

Apart ffom Poteritilla erecta no other hérbs are constant,
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althoﬁgh_a_variety of sedges and gfasses mayﬂbe preéent
inclﬁding'ggggg.gigggf C. binervis, c. gilulifera, Agrostis
tenuis,'Antho#anthum odoratum and Festuca rubra.

Bryophyte cover vaxies from>as much as 86% to only 20%..
The mdst comﬁonly recorded ;pecies are Hzgnuﬁ'cﬁgressifofme.l
: hatidiadeiphus loreus, R. quarrosus and more'occasionally,
Rhacomitrium lanuginOSUm. |

Cladonia species'are‘the only lichens found at all

frequently and cover is negligible.

5.8.2.4.1. Subgroup with Emggtrum.
The community is as'above but Empetrum nigrum is constant

and may form appreéiab1e>c1umps.

5.8.2.5. Heath with Juncus squarrosus = Group 5.

characteristic éggcie : Juncus squarrosus.

Description; . These are lush but generally species~poor heaths

totally lacking the Viola riviniana species-rich group, as well

as all shrubs except Calluna, which itself may even be absent.
The shrub layer h;s an average 20% cover, alfhough this
is much higher on Daaey where this vegetation covers large ~
parts of the island. | In Yell and Unst it is more f:equently
found as .patches in badly drained meadows and beside streams
in thefhills. The‘herb layer, of aGerage height 252 mm. and

average cover 60% is dominated by Juncus squarrosus tussocks

with Sieglingia decumbens, Anthoxanthum odoratum, Luzula

multiflora and Holcus lanatus. Potentilla erecta is constant
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through the community.
Bryophyte cover varies from 10% to 90% and ajvariéty of

species a;e_feéorded, although only Rhggidiadalghus squarrosus

is frequentithroughout‘thg'whole community. Pblygrichum
: species are frequent in the streamside stands. Once again
lichen cqver is low or aﬁsent.' CIadbnia'species and Peltigera
canina are thqse:most fréduehtly encountered. -

| These communities have been recorded from Yell, Unst and
Daaey 6§ér:a wide varigty of rock types —.gneisé, granite
- and gréeﬁStone{ generélly at low éltitudes between 9 m. and
27 m. :The soil is damp, brown and peaty, Sdmetimes stoney

and fairly acidic,with an average pH 4.8.

5.8.2.5.1. Typical"Subgroup = Subgqroup 1.

This type occurs in slightly drierﬁhabitats-thaﬁ'subg:oup
2. It s occasiohal along streamsides. Calluna is more

abundant than in subgroup 2. Rhacomitrium<;§nggigosﬁm

occasionally is recorded.

5.8.2.5.2. Molinia-Eriophorum subgroup = Subgroup 2.

In set meadows or the wetter parts of Daaey, Molinia

caerulea and Eriophorum anqustifolium are constant components

‘of the association. ' Sphagnum hummocks (parti'étvxlar'ly S,

plumulosum and S. capillaceum) occur and Succisa pratensis,

Dactylorchis ericetorum and the moss Mniﬁm~hornum-are associatel

species. A very similar community has,been recorded from

some streamsidee, although Molinia is lécking. Eriophorum
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angustifolium‘is'present amidst hummocks of Sphagnum papillosum

and §.:§§1ustre‘as well as S. capillaceum and S. recurvum.

Carex echinata is occasional as is Empetrum nigrum. .In these

streamside stands Polytrichum commune and P. formosum are
‘frequent.

5.8.2.6. Debris communities = Group 6.

Characterisation: Open community with clumps of plants.
Plantago maritima, Thymus drucei, Agrostis stolonifera;
any of:- 'Arenaria-norvegica. Cardaminopsis petraea, Cerastium

edmonétonii, Silene acauiis.

besc:iption: Large areas of highly unstable debris are

characteristic of tﬁe Unst serpentihe. Spence (1957) estimates
debris éovers ébout 809 ha. of the serpentine outcrop frcm'_sea level
to }52}m. Such habitats are very exposed to wind and liaﬁle
to frost heaving. The vegetation is sparse and Spence (1557)
suggesﬁs similarities with Faeroese‘aﬁd Icelandic feilfield. |
Déﬁris‘is sparsely_colonised substratum, Thé surface'ig
flat composed mainly of small anguiar stonés of about 100-300: mm.
,diamete; overlying much finer material. Edaphic and physio-
graphic factois prevenﬁ the development of more ataﬁie,
deeper organic soils over these outcrops. The raw soils are
‘ base-rich with a pH of about 7.4.

The COmmunity is essentially a very open onejwith lérge
areag;pf'@neolonised débris-interspersed with small patches
‘éf clumpg of plants,vefy windswept and stunted thrqugh exposure.

Herb cover varies between 10 and 50% and individual plants
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are rarely more than 50 mm. in height. Some of the spacies.
of the Viola riyiniana rich heath group are preaent,' ' o

particulérly.Plantagg maritima, Thymus drucei, Viola rivinianaﬁi

Carex flacca, Ahtennaria dioica, Festuca vivipara and Scilla -

verna. Agqrostis stolonifera is constant ramifying between

the small.stones.
It is in this‘cbmmunity that pioneer species such as

Arenaria norvegica, Cardaminopsis petraea,Silene acaulis,

_ggggna.nodosa and the serpentine endemic Cerastium edmonstonii
are fqundﬁ Shrubs are virtually absent apart from a very
occasidnél small stuntedfCalluna'plant. ‘Bryophytes too
are rare and are more ffequent only where.Rhacdmitrium 1énu§inosum
has manaéed to establish itseif in small cluhps.

The 1ea§es of debris species are frequently tinged
pﬁrple'— a symptbm of phoSphorﬁs deficiéncy (Spence & Millar, 

1963) .

5.8.2.7. High Level Rhacomitrium Heath = Group 7.
Charactériéing species: Rhacomitrium lanuginOéum mat.
Occasional Empetrum nigrum~and_Vaccinium myrtillus. Carex

bigelowii; Carex pilulifera. ‘ . D

Desériﬁtion: At higher levéls, for“example in Yell above
183 m. on the Ward of Otterswick, a ﬁhacomitrium rich heath
devélops on a shalldw; dark, acid, peaty substratum (pH 3;9)
replaéing bog communities common at lower altitudes.
Charactefistically tﬁe summits of these hills are.gently

' rolliﬁg‘plateau areas b:oken only by exposed rocks and a few

small'pQOIS.-
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* :The low windswept mats of Rhacomitrium (25-50 mm high)
‘give;the vegetation a -silvery appearance. Polytrichum formosum
is thefonly Other moss with any appreciable cover, although the
liverwort Loph021a ventricosa is often present. Empetrum

[RA

;'nig rum and Vacc1nium myrtillus form a sparse shrub layer.

‘\

| carex.piluliferag C. bigelowii, and Galium saxatile are the
only impbrtant herbs apart from occasional gardus.tussocks

and Festuca ViVipg and Deschampsia flexuosa. Eriophoxum

species infiltrate the community near wetter pool areas.
Lichen cover may be as high as 60%. - c1adonia species
particularly C. imp a. c. furcata'and‘g; uncialis are the-

most important.

5.8.3. Synsystematics of the heath communities.

5.8.3.1. Introduction.

.Giminghan (1964) comments that various classification
systems'for heath would be feasible and possibly equélly
useful. Bgcher (1940; 1963) used the numerous "directions
of variation" (see 5.8.l1.) in an attempt to classify the ‘
North-Atlantic heath formation. The large component of
northern.and oceanic species in Shetland heath wouid mean
that it belonged-to B¢cher's euoceanic series. lHowever, as
Giminghqm-(l§69) and Prentice & Prentice (1975) remark, a
clessification based on geographical distributions of
component species is unsatisfactory compared with one based on

phytosociological criteria alone, since communities containing




R

species of varied distributions might be difficult to as51gn‘

H"‘?\;\’:ﬁé - "

r‘ 4 .’

Bridgewater (1970) attempted a phytosociological descript}on’

N
,’0--&1: : \

_of the British Heath Formation but Shetland was not 1ncluded ;'a“

-
T I

The northern, oceanic aspect of Shetland, combined with the ﬁ-j“
fact that in the Northern Isles the largest areas of heathland‘ :
occur on the ultrabasic ‘and basic rocks of Unst and Fetlar

means that the synsystematics of the heathland are complicated
and difficult to relate to other areas.

o - COOmbe & Frost (1956) described the heaths of the Lizard
peninsula - the largest outcrop of serpentine rock in England
but there are few similarities between" this southern vegetation
and the exposed heathlands of_Shetland.

Sone of the communities shov resemblancesto those.
descrihed by McVean'& Ratcliffe (1962) ror the §cottish-

, Higniands, and ioy Birks (1973) for Skye.  Most usefnl in
attempting to sort out the data are the descriptions of the
vegetation of the Sullom.Voe (Birse, 1973) and Baltasound
(Birse & Rohertson,. 973) areas of Shetland.

5.8.3.2. Synsystematic placing of--

'Group 1 - Species-rich heath with Viola riviniana
Group.

Group 2 - Species—rich heath with . viola riviniana
and Molinia.

Group 3 - Heath with Molinia.

Group 4 -'Erica'cinerea-Juncue-SQuarrosus Heath
Birse & Robertson (1973) recognising the difficulty of
assigning the heath vegetation of the serpentine and greenstone

areas to any previously described unit suggest that eventually




-208-

a new Association may be set up to include it. For the

present, however, Birse & Robertson assigned the majority of

Lt — g

or to an Erica tetralix-Carex Bulicaris.community (Birse &

B

Robertson, 1973) of the gggggcaricgggg.' The interrelations
qf these two Associations will be-considé?ed later in this
éeéfion.

Braun-Blangquet and'Tgxen's Association character spécies,_

Erica cinerea is present, although not constant throughqut

Groups 1-4. Of the Nardo-Callunetea Class characters

calluna vulgaris and Potentilla erecta are constant, Carex

pilulifera occagional‘and Sieglingia.decumbéns éreseﬁtvin all

but the Molinia heath (éroup 3). | |
Braun-Blanquet and Tuxen did not distinguish betwgen

Class and Order character species but from their composite

list for the Nardo-Callunetea and the Calluno-Ulicetalia
e e N N e e e e 33— ]

(Quantin 35) Tx. 37.; Hypnum ericetorum, Rhaqomitrium
lanuginosum and Luzula multiflora are important in these
communifies. The Association_is placed within the Ulicion
‘gggég_(Duvigneu8‘44) for which Braun Blanquet and Tuxen

quote Carex binervis and Festuca vivipara as character species.

carex binervis is recorded occasionally and Festuca vivipara

is common in all but the Molinia heath.
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Birse.&vRobertson (1973) describe'three sub-associations
previously encountered on the Scottish Mainland. These were:-

1; Sub-association with Viola riviniana.

2. _‘Sﬁb-association'with Molinia caerulea.

3. Typical sub-association.
They cohsider all three sub-associations to be present.in
Shetlaﬁd ana recorded e#amples of each from Balta Sound but
frombsullom only the Molinia sub-association. They recognise
that gxtrémé oceanic conditions;Xunusualbbedrock, and lack of
fegularjburning.regimeS»ieédé to slight variations from. the
Mainland equivalents. For exémple, higher bréportions of
plagioﬁrophié\moéses are recorded iﬁvShetland because of the
virtual absence of regular burning_of the heaths. |

Birse'&.Rbbertson suggest that the Unst vegetaﬁion might -
reprgsehﬁia Rhacomitrium phase of the Association - the
' ﬂRhaqpmitritpéEficetumcﬂnereaef'hut since Rhacbﬁitrium is
Q;I;f;;_;;;;;;;;—;;;;;;;;;-;;—this data this'noﬁenclafure has
not been adopted.

Al. Sub-association Qith Viola riviniana.

This'sub—association is differentiated by three species,
Viola fi&iniana, Thymus drucei and Hypericum pulchrum, which
are_ail present in thé éroup 1, the sﬁecies—rich héath. A
similar complement of associate speciés is found in the Group

and Birse & Robertson's (1973) data, and thus the species-rich

‘heath - Group 1 - is assigned to this sub-association.
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'Birée & Robertson recognise the community from "flushed
brown soils derived from metagabbro and on brown magnesian |
| soils"; ‘'from magnesian soiis a Sgiila.ggggg variant is
, regdéhised, with which the Scilla sdbgroup of Group 1 is

synonymoﬁs. Birse & Robertson suggest that the frequent and

constant occurrence of Carex pulicaris and Selaginella
selaginoides'within this Group link it with commuhities of the
Parvo-Caricetea, since these species are two of their character

speciesffo; £he Caricion_dayallisnae, an Alliance of this
Class. Birse‘& Robertson, iﬁ fact, place much of the

scattald heathland within an Esise_sesssiirzsezsz_221293519
community (Birse & Robertson 73). Within this community it is
suggested that the releve's with Scilla and Thalictrum might
be combined with the‘similar ones of the Atlantic.Heéfher

Moor, forming a neﬁ-'Association. chparison of Birse &
Robertson's tables f0£ the two Associations shoWstumerous

';imilarities between them;and no clear differeqﬁial species,

rather, just changes in the abundance of individuals. Cargx

panicea and Agrostis canina quoted as Parvocaricetea character

species are constant in both communities, Molinia caerulea

is constant in the Erica tetralix-Carex pulicaris community

- o M D S S M D D S S G S S D S G S CED e — e = S W e -

but so it is in the Molinia subéassociation and in the
overlap between the two sub-associations.
It is proposed that within this wb:k all the species-

rich heath,with or without Molinia, remain as part of Braun-
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transitions towards the Parvo-Caricetea community, but in

the absence of any clear differential species it is thought

best.for at least the time being to unite all the standé in

the gaﬁe Association. The communities obviously show a

continuuﬁ of variatidn, some tending far more towards true
S=Rs=EsSaa

dry heath than those with additional Caricion dayallianae

or Parvo-Caricetea character species.

2. . Sub-association with Molinia caerulea.

éirse & Robertson record this sub-association typically
from gley soils (including magnesian gleys) and as differential

species of the sub-association gquote Molinia caerulea, Erica

tetralix, Tricophorum cespitosum and for the Sullom vegetation

Leuqu;yum glaucum. The latter species is present in two

aufnahmen from Yell pléced within Group 3 - Molinia heath,

and it is thought that this community is synonymous with this

sub-association. - Erica tetralix is only occasibnal in Group
3 but Tricophorum and Molinia constant.
Braﬁn-élanquet and Tuxen described a Molinia sub-

association from Ireland in which Leucobryum was a differential

specieé. They also used Erica tetralix and Molinia which
indicates affinities betwéen the vegetgﬁion of the two afeas
but their other differential species do not hold true for
Shetland. (Carex panicea, for example, ié common throughout

the heathlands and Sieqlingia decumbens is a characteristic
. =

species of the rich Shetland heath not the Molinia heath.
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Bi:se & iRobertson recognised a gtoup of aufnahmen (mainlf
on magnesian{gleys) uhich were intermediate between the two
' sub—associations; both blocks of differential.species.being
present. . Group 2 - Species-rich heath with Molinia - is

synonymous with this intermediate block,.the Rhacomitrium sub-

association, and the second subgroup (with fewer of the rich
heath species) closer to the Molinia sub-association.

Thus, Group 2 is not clearly enough defined to be a
lseparate sub-associatiOn but rather demonstrates the

continuous nature of variation between the heathland units.

‘3. Typical Sub-association.

This sub;association which has no differential species,
was recorded mainly at altitudes above 100 m. Little data
corresponding to it has been collected in this survey.

The constancy of Erica cinerea in Group 4 has decided its

placing provisionally in‘thisbsub—aSSOoiation, although

.the presence of Juncus squarrosus indicates similarities

‘too with the vegetation of Group 5.

Emggtro-Ericetum cinereae Association (Birse &

Robertson 73).

This Association of Boreal Heather Moor is.very closely
related to the 9519959:99EESEEEE_P}EEEYEE' but dlstingulshed
from it by the differential species Empetrum nigrum,

At Sullom,Birse distinguished three variants, one with

carex nigra and Mnium hornum, a second with Rhacomitrium

lanuginosum, and a third, the typical variant with no



difféféhtial.species,

The Empetrum subgroup of Group 4 has tentatively'béeh
”plééed:iﬁ this Association, although with only two aufnéhmen'
no further distinctions can be médef |

Braun-Blanquet and Tuxen distinguish an Empetrum Sub-
assocxation of the ggggggg:gg;}ggggy_pggggygg in Ireland

but in the shetland vegetation many of their differential

species are 1ack1ng,for example Vacclnium myrtillus, Jasione

,montana, Sphagnum nemoreum, Eriophorum vaginatum and Blechnum
spicant. _ This'is presumébly why Birse & Robertson described.
a new AsSbciation'rather than relate the vegetation to the

Irish sub-association of the Er1cetum-Caric1 binerxrvis.

The lack of similarity between the Unst and Fetlar
serpentine/greenstone vegetatidn and that of the Lizard»
'peninsula has been mentioned.. Bridgewater (1970) describes .

an oceanic. Erica cinerea heath synonymous W1th the Ullcion.

with Erica cinerea, calluna«vulgar;s and Potentilla erecta as
“ defining species. He describeé a.Thzmus druéei:complex»as

the most widespread type of this heath circumséribing veget&tion
- from éouth—wést.éornwall to the Outer Hebrides.  The

vShetland vegetation represents a northern extension of this

type of commuﬁity, since many species are éommon to both.

The Shetland vegetation also shows soma'resemblaﬁce-to‘the
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’>base—rich,sbils. Bridgewater placed this vegetation within

the Thymus drucei complex. Birks (1973) designated this

Association, in which the following species are constant:-

Erica cinerea, Calluna vulgaris, Agrostis canina, Festuca

~ovina, F. vivipara, Sieqlingia decumbens, Carex pulicaris,

Lotus corniculatus, Potentilla erecta, Hylocomium sgléhdens

 and Pleurozium schreberi. Such specieg as Viola riviniana,

Rhacomitrium lanuginosum, Antennaria dioica, and Molinia

caerulea arekalso recorded but at much lower frequencies than
in the Shetland vegetation. Prentice & Prenﬁice (1975) recordedv
a similar vegetation from Hoy,’Orkney.
Despite obvious similarities with the above Association,
it is felt,for the present,that thé‘Nbrthern Islés vegetation
ig best related to the work of Birse & Robertson following

Braun-Blanquet and Tuxen in Ireland.

5.8.3.3. Synsystematic Blécing-of Group 5 - Heath
with Juncus squarrosus.

The affinities of these communities must be with the

Nardetalia (Oberd. 49) Preising 49. of the Nardo-Callunetea
=====;=== SEommImsERESERTs

in the Alliance Violion caninae Schwick (41) em. Preising 49.
Nardus stricta, an Order character is constant and although.
present in other heath communities it is in vegetation of

fhiS-Order that it is most abundant. None of the Alliance
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character species which Westhoff & Den Held (1969) quote are

very frequent, although Luzula multiflora, Galium saxatile and

- Dactylorchis ericetorum occur. Juncus squarrosus is constant

and is one of their Alliance character species.'

There are similarities between the Shetland vegetation

- and both the Nardetum stb-alginum McVean & Ratciiffe 62

and the Juncetum squarfosi-McVean & Ratcliffe 62, and also

(Bifks_73) found in Skye, where Nardus, Galium saxatile and
Potentilla erecta were_conétants. However, Jones (1973)
made a very detai;ed,comparison of all these éoﬁmunities and
oﬁhers_from Bfitain and her work has been most useful at

the Association level. Jones showed two Associations to be

Galietum saxatilis Preising 49. McVean & Ratcliffé(s

Associations showed affinities with.the second Associatiqn of

Preising, whereas the Skye vegetation and Jones' noda from

sub-association.

The sub-association galietosum saxatilis is distinguished

from the sub-association'empetrosum by the presence of several‘

species which are also present in the Nardo-galietum saxatilis.

These are:- Galium-éaxatile, Luzula multiflora (both
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Alliance characters), Anthoxanthum odoratum, Luzula

campestris, Carex binervis and Carex pilulifera (a Class

e e aa S e . -—

Carex nigra, Eriophorum angqustifolium and E. vaginatum,

Aulacomium palustre, Calypogeia trichomanis, Sphagnum

papillosum, S. recurvum and S. capillaceum, Polygala

serpzilifolia.and Carex_echinata.

The second Association is also found on drier, more

trosum. The Nardo-galietum

is also discussed_in the Grassland Section 5.4.3.1., since

1dégréded pasturelénd has been assigned to this Associatioh.
Bgtween the two Associations are obvious transitions but:

of droup-s the typical subgrbup of.generaliy drier sites is

assigned to the Nardo-galietum saxatilis and the Molinia-

9529939599 subgroup is assigned to the galietosum sub-

of Efioghorum angustifdlium. In general,'apart from this

speéies-the differential species of the Association are not
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abundant, although Carei nigra, g} echinata, Eriophorum
vaginétum, Aulacomium palustre, Sphagnum gagillosum, S.
'ffegdfﬁum.and S. capillaceum are occasionally récorded.

Those aufnahmen from streamsides in which;Empetrum was

occasional and nowNartheéiUm-o; Erica tetralix was recorded,
gso for the prepent thelstands,aréileft uqiﬁed inithe;;“

"dominated by rosettes of Juncus squarrosus and tufts of

Nardus stricta between wvhich is a variety of other species".’v

-y S e - S —— i T S = Y -

than the general form of tpg Nardo-galietum saXatilis, which

Jones, following Shimwell (1968), described more as "acidic

grasslands domihated by'Nafdus, Deéchamgsia flexuosa, Festuca

spp., Agrostis spp., Potentilla erecta and Galium saxatile.

However, since Nardo-Juncetum sggarrbéi differential species

are absent, subgroup 1 is aésigned to the drier Nardo-

~ galietum saxatilis.

Birse (1973) from Sullom assigns s;milar,vegetation‘to

" a new Association, the Junco squarrosi-Festucetum tenuifoliae- .

(Birse & Robertson 73), which he deséribes as a Juncus
sggarrosus phase of Nardus grassland. In his aufnahmen however,

;Calluné'is absent. The community is'fpund on flushed
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degenerate peat and some peaty gley soils and Birse suggests
it @ay have‘been derived from wet heather moor or blanket

bog by heavy grazing. The hierarchical placihg~is the

~saninae

same - within the Violion caninae with Galium saxatile as a
character species. For the Association,Na:dus, Juncus

squarrosus and Luzula multiflora are giVen as character

speciés with Polytrichum commune and'Plagiotheéium undulatum
as differential species énd_ﬂéigm hornum as a local
differential species.

The data for the_Nbrthern Isles, howéver, seems
adequately placed within the Associati@hs, more thoroughly
documénted by'Jones-and so the new Association has not beeh

adopted.

5.8.3.4. Synsystematic placing of Group 6 - Debris
communities. ‘

The difficulties arising from vegetation ofithe unusual
rock type in Unst have been mentioned. However, Spence (1957;
1959; 1960; 1970) has studied both the Unst serpentine and other

" Scottish serpentine vegetation very thoroughly. He considers

rich éubstrata which represents an extension to Scotland of
thé Faeroese and Icelandic fellfield. A sociation is the
bésic unit of the Uppsala School of Phytosociology (see
Shimwell, 1571)} Spence (1§7o) notes strong resemblances
withvthe.vegefation of Sunmore in‘Western Norway (Bj¢f1ykke,

==

1939),'Wh1ch was placed in the oceanic Arenarion norvegicae
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Subarcticum Nordhagen 36, an Alliance of Braun-Blanquet's

alpine and subalpine scree vegetation Class, the Thlaspeetea

rotundifolii (1947). Arenaria norvegica and Cardaminop_is_petraea

are character species of the Arenarion.

McVean & Ratcliffe (1962) describe a Juncuslggifidus-

: Festuca_ggigg,markedly chinophobous nodum of some very exposed
ground of ridges and cols in the Scottish Mountains usually at
altitudes 608-1125 m. Many physical factors resemble those |
in Unst. Fairly level, mind-eroded ground is strewn with
rock fragments of various sizes and solifluction phenomena,
such as stone stripes and polygons, similar to those found

. by Spence (l957). The soil is an "alpine Hamada Rawmark

of Kubiena" (1953), again which Spence records for ﬁnst,
although the‘Unst substratum is more base-rich and higher

pPH values are recorded.

A similar vegetation pattern is found with completely
bare areas intermingled with sparsely vegetated areas (the
debris communities) and RhacOmitrium heath patches in
slightly less exposed sites.

of the constant species of the McVean & Ratcliffe nodum

only Festuca ovina and Rhacomitrium lanuginosum are ﬂrequent

in the Unst vegetation; Salix herbacea, Juncus‘trifidus and

Alchemilla alpina are absent, although present in a very
similar community to the Scottish one on Ronas.Hill on the

Shetlandeainland. However, many of the associate species
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are in common with those"of the Unst vegetation, such as

g;gggégg maritima, Armeria maritima and Thymus drug:;{

The qccﬁrreﬁce of fellfield type vegetation éf such low
levelé’in Shetland, Spence‘(19éo)'attributés.to the common
' factors with more upland regions of a cool summer climate
vcombined with extreme exposure, particularly in winter. Birks

'(1973f records a Festuca oviha-Luzula'sgicata nodum very

similar to the Mcvéah & Ratcliffelnodum. ‘Again open

communities on skeletal soils occurring amongst more species-

rich Rhacomitrium heath are maintéined_largely by exposure
énd, in turn, soil instability. In this cohmunity however,

Juncus trifidus is laéking. Birks recognises similarities with

the high level Rhacomitrium heath and places the nodum within

et o s gt - e - —
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ostaphyleto-Cetrarion nivalis (Dahl 56) of the
=====0 T .

gggicg;ea cgrvulae (Br.fBi. 48).
Despite affinities of the Unst debris with these two

noda, the presence of such species as Arenaria norvegica,

Cardaminopsis petraea and Cerastium edmonstonii links the

. vegetation with the West Norway communities. Few
aufnahmen were collected from such areas since Spence had

completed such detailed work and it is considered best to

follow him in plécing the vegetation in the Arenaria norvegica- -

5.8.3.5. Synsystematic Placing of Group 7 - High
: level Rhacomitrium Heath.

.High level Rhacomitrium heath has been described frequently'
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in the literature.  Dahl (1956) (and it is his classification

;which'is followed here) gives numerous references to vegetation

of the: Rondane area of Southern Norway. | In hls Assoclation

Carex bigelowii, Festuca ovina and vivipara, Polytrichum

_ strictum, Rhacomitrium lanuginosum, Cetraria isiandic’a,
Cladonia amaurocraea, C. gracilis var. chordalis and C.
uhcialis are constant. McVean & Ratcliffe (1962) describe

sxmilar to Dahl's Associatlon, in which Vaccinium myrtxllus,

'Deschampsia flexuosa, Carex bigeiow;i, Galium saxatile,

Rhacomitrium lanuginosum and Cladonia uncialis are constant

 but'Rhacomitrium lanuginosum is always dominant. . The same
Association is described by Birks (1973) as the main summit'
heath'vegetation in Skye. Birks followed Dahl in aéaigning

the vegetatlon to the Axcto _gaghy;g§= §£g=;=g nivalis

QDahl, 56) withln the Cagégetalla ggrvulae Br.-Bl 26

‘of the Carice §g==gg rvulae Br.-Bl. 48

Because of the similarity of character species of the
Shetiénd vegetation and McVean & Ratcliff's A$56ciation,
'.Group 7 vegetation is assigned to their Association rather
than Déhl's community.

-in Yell such vegetation occurs at much lower altitudes
than fér gxample'in_Skye,Wﬁhefe'it is reécrded,between 456 m.

and 787 m.
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‘Birse (1973) described a Rhacomitrium heath from the

summit of Oxnabool Hill, Sdllom, which he named the Agrostis

montana-Rhacomitrium lanuginosum Birse 73. This is

o unddubtedly very similar vegetation to the Yell data but in
the absence of more data it is felt that the summit heath
vegetation is adequately placed within McVean & Ratcliffe's

.communitf;' On the Ward of pttersWiék the vegetation grades

into upland blanket bog - the Vaccinio-Ericetumtetralis

Moore 62 (see 5.6.).

5.8.4. Synqﬁsié of the Heath Community Types.
NARDO-CALLUﬂETEA Preising 49.
CALLUNO-ULICETALIA (Quantin 35) Tx. 37.
ULICION NANAE Duvigneud 44.
Ericeto-Caricetum binervis Br.-Bl. et Tx. 50

Sub-association with Viola riviniana Birse
& Robertson 73 = GROUP 1 (5.8.2.1l.).

Sub-association with Molinia caerulea Birse-&
Robertson 73 = GROUP 3 (5.8.2.3.).

Intermediate Viola/Molinia sub-association Birse
& Robertson 73 = GROUP 2 (5.8.2.2.).

Typical sub;associétion Birse & Robertson 73 =
GROUP 4 (but not subgroup 1) (5.8.2.4.).

Empetro-Ericetum cinereae Birse & Robertson 73 =
SUBGROUP 1 of GRQ_UP' 4 (5.8.2.4.1.).

NARDETALIA (Oberd. 49.) Preising 49.
VIOLION CANINAE Schwick (41) 44 em. Preising 49.
Nardo-Juncetum squarrosi Buk 42.

| .galietosum saxatilis Jones'73'= GROUP 5
SUBGROUP 2 (5.8.2.5.2.).

- Narﬁo—Gaiietumfsakatilié Preising 49 = GROUP 5
| SUBGROUP 1 (5.8.2.5.1.).
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. CARICETEA CURVULAE Br.-Bl. 48.
CARICETALIA CURVULAE Br.-Bl. 26.
ARCTOSTAPHYLETOéCETRARiON-NIVALIS’Dahl 56.

Carlceto-Rhacomitretum lanuglnosi McVean &
Ratcliffe 62 = GROUP 7 (5 8 2.7.).

. THLASPEETEA ROTUNDIFOLII Br.-Bl. 47.
THLASPEETALIA ROTUNDIFOLII Br.-Bl. 27.
ARENARION NORVEGICAE Nordhagen 36.
Arenaria norveglca-Cardam1n0p91s petraea

sociation (after Spence, 1970) =
GROUP 6 (5.8.2.6.).




MOLINIETOSUM

BASE-RICH FLUSHES

PARVOCARICETER
TOPIELDIETALIA
CARICION DAVALLIANAE

PINGUICULO~CARICETUM DIOICAE

TYPICAL VARIANT

- BASE-RICH FLUSH GROUP P.P.
(5.9.2.)

SCHOENUS SUBVARIANT

BASE-RICH FLUSE
GROUP p.p.

(5.9.2.)

FIGURE 5.9.

A .
_ ELEOCHARIS VARIANT - TYPICAL VARIANT

AUFRARME 193
BASE-RICE FLUSH GROUP .
(5.9.:2.)

SCHOENUS SUBVARIANT

SALTMARSH
GROUP 4

SCHOENUS NIGRICANS GROUP
BALTASOUND COMPLEX

(5.3.2.4.)

Synoptic clagsification of base-rich flush vegetation.in the

Northern Isles.
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5.9. Base-rich flush vegetation - Table 9.

5.9.1. Introduction.

A syn0991s of the classification of base—rich flush
vegetation in the Northern Isles is shown 1n Fig. 5.9.

From amidst the heath communities of'the greenstone and
serpentine areas of Unst and Fetlar;on gentle seepage slopes
flushed with base-rich water, a distinct community has been
recorded. This vegetation is most similar to the calcareous
fen communities of the rest of Great Britain. True'richh A
. fen is rare in shetland. Wet meadow_vegetation'is\described
in 5.5. |

These areas are‘alwaysvdamp.and at wetter times of the
year the water-table is above the surface and trichling water
is obvious. Thevsubstratum is often skeletal. Stoney clays
and muds or more occasionally thin,peaty gleys are typical.
The pH range recorded is between 6.0 and 7. 5 Accumulation
of organic material is restricted to the surrounding ground
away from the main flow of water. These flush‘areas may be
quite small or form larger,open,stoney areas, interspersed
with "islands" supporting'heath communities like those on the
hills surrounding the flushed areas (see 5.8.). Sites were
found at various altitudes ranging from 6 m. to loo m. A
related stand of vegetation was recorded from a flush in a
guartzite area on Unst. |
| Trampling by sheep and ponies grazing the surrounding

heathland scattald is frequent.




-225-.

- 5.9.2.  Vegetation description.
MonbcotYledons dominate this community. Carex hostiana,

__c panicea, Mollnia caerulea, Nardus stricta. and Juncus kochii

_are very frequent. _Carex flacca, g. demissa. C. gioica,

Juncus articulatus and Schoenus nigricans are occaeional

components, whilst JUncus:sggarrosus, Tricophorum cespitosum,

Anthoxanthum odoratum and Holcus lanatus are rare. Eleocharis
guinggeflora is recorded from one Fetlar site.

Straggling bryophytes such as Scorgldium scorpioxdes,

Dreganocladu revolvens, Acrocladlum Suspidatum, Campylium

stellatum and Rlccardla‘ginguis are frequent in the stoney,

open ereas. Bryum pseudotr1ggetrum and Sghagnum subsecundum

var. aurlculatum are less frequent.
Other herbs include Rénunculus flammila, Pinquicula

‘vulgaxis, Plantégofmeritime, Potentilla grécté, §ucciea

pratensis, Leontodon autumnalis and Narthecium ossifragum.

.Speciee typical of the surreunding heaths such as Calluna vulgaric

_ Erica'tetralix; Selaginella selaginoides, Antennaria dioica,

Thymus drucei, Thalictrum alpinum, Festuca vivipara and

gzlocomium splendens are local components;

Bryophyte cover varies tremendously from less than 10%
" at gome sites to over 50% at others. Typically herb cover

varies between 30% and 70%.

5.9.3. ‘ Synsystematics.

Three stands recorded from the head of the Balta Sound

saltmarsh complex  (described in 5.3.) are clearly related
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to Fhis Group and_might egually well ha§e been placéd with these.
.aufnaﬁmen. The synsystematics of this Schoén;s nigricans

Group were described in 5.3;3. Despite the absence of
character species this Group was aSsigned to part of the
Caricion davallianae. Wheeler (1975) does, in fact, comment
tﬁat many of the character species suggested for the Association
by Jones (1973) are of much wider ecological tolerance and

perhaps only Carex dioica is a useful character species.

‘Similarly, the two differential species‘géggg pulicaris and
Plantaqo maritima, are widespread in othef :elated-Aésociations.'
Wheeler concludes that despite the lack of good diagnostic
species the Aasociation should be retained, although in time
with additional data the Association may be split into a
nﬁMber of more precisely defined Associations.

. From the base-rich flush communities two Parvocaricetea’

characters are common - Carex demissa and Riccardia pinquis.

~ Carex dioica, Eleocharis guinqueflora, Scorpidium scorpioides

and Campylium stellatum are Tofieldietalia characters

and Carex hostiana a Caricion davallianae charécterl The
Associatibn characters which Jones'suggested are Tofieldia
Egsillé, Carex lepidocarpa, ggigg dioica, friglochin palustris
,ahd Kobresia simgliciuscula. oﬁly the Order character.

previously mentioned, Carex dioica, is present in the flush

Group. Jones described four sub-assoqiations; the
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variants and facies. The concept of the Association was
‘enlarged and the internal structure :efised'by Wheelér (1975)
and tﬁe changes relevant to this discussion are described in
5.3.3. | |

On general species composition the fiush Group is

apparently similar enough to the description of the Association

to be assigned to the Pinguiculo-Caricetum, alﬁhough the

.freqﬁency of ganunculus fiammula. a ggg;gggg;;g=gég£gg,character;
qpecies must distinguish these rather impoverished fiuéh
communities from thbse described from otherlparts of Britain.

The flushes probably represent verj poor ggggg;gg |
gggg;;;gggg communities, which are virtually tfahsitional to

those of the Caricion nidrae. For the present, however, it

sociological relationships of the Group.
Jones quoted Molinia caerulea, Succisa pratensis, Eriophorum
latifolium and Parnassia palustris as differential species of

’

the molinietosum. On the constancy of Molinia,all Group 1,
apart from aufnahme 193, are assigned to this sub—association.
Succisa is occasional in the Gro;p, Ef;oghorum 1atifélium is
not a Shetiand species and Parnassia is not present in this

community in thé Northern Isles.

Eleocharis gginggeflora was present in the Balta Sound
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_ stands and hence those aufnahmen were assigned to the

Eleocharls variant of the molinietosum, and on the presence of

Schoenus nigricans to the Schoenus sub-variant.

In the flush Group gg}ig}gggggg communitlee,Eleocharis _
" is absent and so the vegetation is placed in the tzgical
'variant. The three aufnahmen with Schoenus are described as
" a Schoenus sub-variant of the typical variant. |

* Aufnahme 193 lacks Moiinia but Eleocharis gquinqueflora

is present. As different1a1 species of the eleocharetosum

. Jones lists Eleocharis gginggeflora, Eriophorum apgustifolium,

Ccarex nigra, Juncus kochii, Equisetum palustre, and Carex
demissa. Juncus kochii is abundant in the stand 193_but this

species is in fact'frequent in those assigned to the

species in Shetland. However, on the presence of Eleocharis
and the .absence of Molinia aufnahme 193 is assigned to the
tzgica variant of theg&egghgggﬁgggm: ‘Two aufnahmen lack

both Molinia and Eleocharis, although otherwise the species

eompoeition is very similar to the majority of aufnahmen
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',5;9.4;”.'Syﬁapéis of the'synSYSﬁemati¢ status'ofiﬁhe Group.
_pARvocaﬁiénfEA den Held & Westhoff 69.
s :ToffELDIEEAL;e Prsg. apud Oberd. 49.

' CARICION ﬁAVALyIANBEiKlika.34.
Pinguiéuib-Caricetum dioicae anes 73.em.'ﬁheélér 75.r
 mo1inietosum Jones 73 em. Wheélgr 75.
t&pical variant (5.9.2 pp).
Schoenus sub—variant-(5.9.2 PpP) .
eieochargtosum Jones 75“em; Wheelef 75.

typiéél variant (5.9.2. pp).
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6. Discussion.

6.1. A brief synopsis of the vegetation types
of each of the Northern Isles. '

6.1.1. Yall.

A large proportion of Yell is covered with blanket'bog

are most extensive. The juncetosum squarrosiris.freqﬁent.in

holldws uéed by sheep for shelter, beside streams 6: in atéas

of old peat cuttings. The narthecetosum is restricted to
drainage channels and pool sides. The_hummock/hollow topogréphj
is broken by pools of various sizes with abundant-Sghagnum 
species and Eriophorum anqustifolium (assigned to thgﬁffv

Eriophorum angustifolium—Sghagnum cuspidatum Associatibn).'

Large areas of the bog have been severely eroded with a resulting
pattern of: deep gullies and peat haggs.

On the highest hill tops there may be a limited develop-

—— L G G — S —— e o S — = S

rarely:well developed and more frequently a wind swept

Rhacomitrium mat is characteristic which is assigned to the

Cariceto—-RhacOmitretum lanuginosi.

Heath communities, in general, are of only limited
occurrence. On some of the steeper slopes and in some

degenerating meadows the typical or Molinia sub-associations

of - the Ericeto-Caricetum binervis may be encountered.
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Nardo-Galion communities are frequent beside the numerous

streams draining from the hills to the coast and the bright
green species-rich vegetation provides a welcome break in -the -

‘:athgr monotonous blanket bog. Both the Nardo—Juncétum

sguarrosi and the Nardo-Galietum saxatilis have been recorded.

Good farmland is found only at the coast. Reclaimation-bf
bog-land has provided relatively good pastufe, much of which

is assigned to the Lolio—Cgﬁbsuretum és is some of the

established machair grassland at Bréckin,. Badly drained land

' especially in valley bottoms, may support colourful Calthion

communities. There,is a band_of'maritime grassland at the
top of the cliffs around much of Yeli and most of this has‘beeh

assigned to a Plantaqo maritima-Carex nigra nodum of the

Associétion pf’the Armerioh. True saltmarsh communitieé_ére

" rare in Yell. There are small patches of Armeria and Plantagp
rich VegétatiOn at the head of most of the voes,,whigh may

be referred to an Armerion community, usually the Juncetum

——= ———— . - - .-

gerardii. At Breckin and West Sandwick there are relatively.

well developed sand dune systems with assdciated machair
particularly at Breckin. The dune vegetation is species-poor

and aésigned to the Elymo- grogyretum junqeifOrme. ‘Younger stagﬁs.

of the machair grassland may‘:épresént an impoverished form

of thé Camgtothecio-AsEeruletum cganichae.'

' shingle and boulder beaches are frequent all round the

coast of Yell. The initial communities are assigned to the

L




égropx;gtea.

6.1.2. Kay Holm.

The central part of Kay Holm supports a limited development'”

of blanket bog which is rich 1n Juncus ggarrosus and thus |

the typical sub-association. | Above the cliffs is a W1de band o

of maritime grassland which as in Yell is assigned to either'

’c -‘T

the Silenion or the Armerion. This may degenerate to a rough BRI

true maritime grassland and the bog vegetation. Amongst the 'K":"

rocky foreshore small pockets of vegetation are attributable

to the Armeria maritimaqGrimmia maritima Association.

6.1.3. Haacosaz, o A L e

Vegetationally, Hastsay 1s rather similar to Yell. The

Association. There arewnumerous pools and small-lochs.

Association..

‘ The streams draining the ‘area. are bordered by gardo—Galégn _f"
. !\{, N
communities which also form a transitional band between the

true bog and tha maritime grasslands around the edge of ‘the

\ .
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island. Blown sand at Housa Wick supports impoverished

méchair-type vegetation and the boulder beaches at the shore

—— s ——— — i . . o ——— = ———

have ‘limited development of the Atriplicetum littoralis.

6.1.4. Fetlar.

'l

The vegetation of Fetlar is varied and could warrant a
more extensive survey. There is a lush band of mafitiﬁe
gfassland around the cliff tops which is ascribed as before

to the ‘Carex_distang-Plantago maritima Association or to a

P;an?agovgaritimé-carex nigra nodum of ghe'gg;epion. This

'geneféily_degenerates fuxther'iniénd iﬁto a-
community.
The Lam Hoga peninsula is covered with blanket peat which

again supports the Empetrum-Rhytidiadelphus loreus Association.

Around the southern and eastern croasts of the island
there is gOod.farmland;.some of which_supports-species-rich

LolioréYnosuretum communities. In wet areas there is rich

oy e v e et s e
=111

Large parts of the island (whefe there is greenstone or

serpentine bedrock) supports‘heath vegetation. the majority‘df

¢
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communities. Qn the highest hills small patches of a wind-

swept Rhacomitrium mat are attributable to the Cariceto- '

hillsides ~and the edges of these are bordered by Nardo—Ga_;=g
communities.
Many of the cliffs are high and frequented. by numerous

sea birds. The guano-enriched suﬁstratum supports vegetetien

rich in nitrophilous species.

6.1.5. Islands of the 001gra0e Sound.

6.1.5.1. Daaey, Urie Linge&,‘tingavand Wedderholm.
- These islands are all quite similar in community structure,
‘although only Daaey was sampled. A rocky foreshore with

small patches of the Arﬁeria'maritima-Grimmia maritima

——n  —— — - — —— S —— . Gl S —— T G G G G————— — t— G —
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peat cap of the island which supports a limited development

of Juncus and Nardus rich blanket bog.

6.1.5.2. Sound Gruney and Haaf Gruney.

TheSe.two islands are characterised by lush maritime

grasslands and Lolio-Cynosuretum pastures. There is no peat

and thus‘bog types are lacking. Patches of the Armeria maritima-

the shore and on a stack off Sound Gruney a Puccinellla-rich
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stand is related to saltmarsh vegetation of the Puccinellion.
. _ = e e = =

SOundVGruney communities in particular show an'increase
of nit:ophilous species as the result of'guano—enrichment

of the soil by sea birds.

6.1.6. The ¥e11-Soundvis1ands - Brother Isle;
- Uynarey; Bigga; Samphrey. :

of these islands only Samphrey was visited or sampled
but essentially each island is fairly similar vegetationally

(Tulloch, 1975, pers. comm.). Much of. Samphrey 15 ¢overed_

a transition band of Nardo-Galion communities before maritime
v . E——] == . . :

cliff top grasslands. Near the old settlément at Bunglan

there is quite extemsive Lolio-_Cynosuretum pastures.

6.1.7. Unst.

This island is ;ich vegetationélly and the majorityv
of thé communities which have been described‘in_thié survey afe
found in Unst.

The valla Field ridée of gneisses in the.WeSt, the Skaﬁ ,

granite and the Muness schists support blanket bog of the

Galietum saxatilis and the Nardo-Juncetum.

Around the whole of the island thefé is a band of

maritime cliff top grassland of the Carex distans-Plantago
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extent at Westing, there are good LOiio-anosuretumipastures;

although some are degraded and trénsitional to the Nardo-

calietun saxatilis. There are also rich Calthion wet.tmeadows.
in_thesé areas including the large Norwick comélex, part of
which supports the Polygonum émghibium nodum of réther uncéftain
phytosociological stdtus. | |

At Norwick. and Lund there are impoverished dune syétems

with vegetation assigned to the Elymo-Agropyretum_junceiforme.

Limited machair at Burrafirth has been tentatively assigned to.

-a ggggggggigg cpmmunity,and to the Lolio-anosuretum.
Shingle and boulder beaches are numerous with all three
of the successional stages which have been identified. Species-

poor open vegetation ascribed to a nodum related to the

o et S e S s S S ey S I

gggkenyg:g;g@hggg and the Agropyrion pungentis community -

the Festuca rubra-Trifolium repens nodum.

The only extensive saltmarsh in Shetland is at Balta

have been identified.
Most interesting however, must be the heath communities

of the serpentine and greenstone. Large areas of eastern Unst -

The
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Viola riviniana sub-association is most extensive but it is
replacéd‘ﬁy the Molinia sub-associatién,wherever there ié even
a;slight dQQree,éf flushiﬁg; The typiéal sub-association is
also founé in the wetter sités particdiarly on the greenstone,

but this sub-association is more extensive on slopes in the

‘west too steep for blanket bog development.

Flushes amidst the heath support communities of the

Pinguicgio€0aricetum dioicae ahd'both-the;molinietdsum and the

‘eleocharetosum are encountered.

,Parfs'of»the serpentine and in partiéular on the Kéen,of'

Hamar, shpport debris'vegetatidn which is>aSSigned to the

Arenaria norvegica-Cardaminopsis petraea sociation..

6.1.8. -Balta_and Huney.’ ' v : v

These. islands were not visited but from a distance they

vegetation form part of Balta.

6.1.8. Uyea.

This island was not visited but apparently the central
part of the island is peat covered with blanket bog and heath
communities, whilst there are maritime grasslands and some

dunes at the coast (Tulloch, 1975; pers. comm.).

6.2, véeneral Discusasion.

Of the many factors in the ecosystem which determine

~ the occﬁr:ence,'the relative abundance and the distribution of

the'vafidﬁs:plant communities described in Chapter 5, probably
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the interéctions of the extreme regional climéte, the varied
geology and topography and thé—différent types of land use, are
mosﬁ,important. These three factdrs‘véry quite considerably
in the relatively sﬁall area of the Nbrthérﬁ'Isles. |

Itlis indeed aifficult to separate the effects of climate
and geology.  The cliﬁate of Shetland is exfremely oceanic
(see Chapter 2). It is wet and cool, and this, cdmﬁined-ﬁith
the fact that.there are large areas of relatively'impervioué
bedrock, means that there is Ghter?logging of the sﬁbstratum,
whiéh leads to extensiveﬁeat.formétion; Theré is a close
correléfioﬁ between bedrock type.and peatjdeveldpment._ -Deep '
peat-is'abundant in the parts offtﬁe islands where the bedrock
is gneiés,.schist or granite, but peat is absent from éreasl
of 5ase;rich rocks such as serpentine or greenstone. lTﬁe

topography of much of the-Nbfthern Isles is suitable for

blanket peat formation and lérge parts of -the islands are

in fact covered by a deep blanket of peat.
.The-influence of the Northern climate is seen in the-

blanket bog communities themselves. Species such as

Rhytidiadelphus loreus, Scapania gracilis and Empetrum nigrum
are more frequent than on the Scottish Mainland. |
The presence of Rhytidiadelphus ahd Empetrum link the

vegetation with the Vaccino-Ericetum tetralicis but the

character of the communities was thought to be individual
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lanuginosi, Rhacomit;iﬁm may be very abundant at the expense

of Sphégnum species. ' ‘Anywhere, where there isfaﬁ;leastfa

slight dégree of flushing the narthecetosum is the

 characteristic sub-association and the juncetosun_squarrosi

is typical in areas where there has beeh_some>disturbance such

as old-peat cuttings or in parts.of the_bég much frequented

by sheép;perhaps becauée there is a sliéht hollow affording

some’sheltér.v The typical sub-#ssociation is found '

exténsively, intermingled with the Rhaéomifrium sub—assbciétion._
whérevef the surféée-of the bog ié;beldw the leveLIOf. 

the water-table pools will result and the'Erioghorum

S —— G GRS G G Sme e W M G S —— — Y T S S T G A S w— 11—
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zerietea may ﬁe recorded. At the very edge of some pools
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Association may be recorded.

Amidst the blénket bog where there are slopes too steep
for deep .peat to accumulate and also in tbe.afeas_of base-rich
bedrock,the characteristic vegetation type is heath most
énd greenstone a very rich assemblage of species is found

which is assigned'to the viola riviniana sub-association.

Wheré'there is a slight degree of flushing the Molinia sub-
association is more characteristic and the typical sﬁb-association
is most usually found amidst the blanket bog. Where flushing

is more extensive, particularly on the-sgrpentine, a type of

fen community may develop which is aasignedfto‘the Pinguiculo-
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Caricetum dioicae.

Exposure is perhap§ the climatic element whose effect
is most readily observgbie in Shetland. The avérage wind
speed at Lerwick is 7.3 ﬁ/s and this may éeverély sfunt the -
Calluna of both the blanket bog and the heath communities.

The effecté of oceanicity arevnqt really understood,
since liﬁtle work has been done on this subject. It is,

however, generally accépted that the frost-sensitivity of

ogeaniclséuth-Westexn plants such as Né:thecium oséifragum,
restricts them to areas wiﬁh rélati&éi& high winterAteﬁéé;atﬁtes
(cénqlly énd'bahl, 1970). Birse (i973)'suggeststhat the
unusually high frequency of Erica ciné:eé is the bianket bog
communities of Shetiand might be atﬁributed to the hyper-
océanié climate of the islands with a ﬁarked water'deficit
p:evailing for part of the summer.

A species is ﬁbf limited by a sipgle-climatic factor
all round its range, but rather its distribution depends on
a multi-dimensional interaction of factbrs. Althoﬁgh
correlations between a limit to the distribution of a species
and soﬁe climatic factor may be seen, it is difficult to
~prové! A-climatic efféct which truly affects the distribution
ér gfpwth of a species must in some way éct on the physiolo- |
gical processes in the plants which constitute that species

(Conolly & Dahl, 1970)  Conolly & Dahl also believe that

the occurrence of such species as Arenaria norvegica,

Thalictrum alpinum, Cerastium edmonstopiiland.silene.agaulis
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and types of vegetation such as the Arenaria norvegica-

Cardam1n0251 getrae sociation, the Vaccinio-Ericetum

levels, as compared with parts of the Scottish Highlands,"-
may be partly attributable to the low summer temperatures.
They prove that the distribution 11m1ts of most British
arctic and montane species are cor:elated, towards warmer
regions;with an isotherm for maximum summer temperatute;

For most species close correlation Qithvalparticula:-limiting
isotherm ie.maiﬁtained-only within a limited geogréphicai
region. ?he valuee attached to the isotherms fall,progressively
in the following order - central'end/or soothern England,
northern-England and Wales, Highland Scotland and Ireland,
which suggests that oceanicity exe;cises a modifying influence.
on the control of plant distribution by maximum summer
temperaeure. Species may also be found growing ae even lower
altitudee than one would;expecf beceuse‘the local climate-
may be cooler than indicated by the regional climate alone.
Where‘air.temperatﬁres are the same Conolly & Dahl believe
that plants may be expected to feach higher temperatures in
‘moist oceanic air than in dry-continental air. Prentice &
Prentice (1975) suggest fﬁat in Orkney, treelessness
resultiog from either climatic or historical factore or a
combination of both.may indirectly'favour the lowering of the
altitudina1 range of maoy species and communities.

The inhospitability of the large areas of peat land
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has meant that most of the islands' population is distributed
along the coast where there is flatter land and often better
soils for cultivation. Although some reseeding of hill land

is now encouraged the majority of pasture communities such

A}

True, gooé pasture is never very extensive and Quickly,gives way
to the ﬂéath‘and blénke;,bog types of the scattald. Along"
flat flooé'plaihs of sﬁréamé, which are.near the end 6f their
courses and also in wetter pastufe_land, colourful ggéggggg
cqmmunitieé are frequent. ASuéh Qegetation is little

- managed now but in the past when crofting'waé more»impprtéht ,
it would have'been manured énd cut. Although much éood
pasture has been reclaimed from areas of bog; it'muSt be

carefully managed to be maintained. If the drainage is nbt'.

entirely efficient rush species, and in particular Juncus

cong;omératus, may readily become established and the pasture ‘
will rapidly begin to degenerate to wet meadow types or even -

rough heath grassland'of the g;géigg_ggggggg, and eventually

bog cdmmﬁnities may reeétablish‘themselves.

Along the coast the effecf of strong winds carrying
large quantifies of sea.spréy is very obvious. There is an
area of maritime grasslaﬁd extending over almost the entire
cliff top with the exception of the highest and most
sheltered cliffs. Silenion and égggg;gg_communities are
characteristic of these relatively weil-drained soils, rich

in salté, Characteristically, thiS'g;assland is intensively
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graZed to,ailow[ dense suard. Where the density of sheepvis
less, such as on some of the smaller'islandS'plant'growth
may be_more luxuriant. |

" ‘Goldsmith (1975) considers all of'Shetland‘tO'be sub-
maritime,'since few locations are more than.5 km. from the
sea and thus virtually everywhere must receive some salt-
spray. Individual maritime plants such as Plantago maritima'

and Armeria maritima are in fact scattered all over the

islands in many vegetation types. The"abundance'of_ggggg
panicea on the Shetland blanket bogs is. interesting, although .
whether the distribution of this speciel is in any way affected
by local enrichment from spray is not known.- The frequency
of this species in the Shetland bogs certainly finds a
parallel with certain Irish blanket bogs (Bellamy & Bellamy,'
;1965)._ It is interesting however, that SChoenusjnigricans,
which Bellamy and Bellamy record frequentlyhfrom bqgs in
Ireland where there are more than 250 rain'days/year, is not
found in the Shetland blanket bogs. Indeed..in Shetland-asj7
a whole Schoenus is only found in a very stunted form 1n the
base-rich flushes of serpentine and limestone areas, and is never
‘even found.in transition mire systems.(ggggu Bellamy; 1968) .
In'Ireland Schoenus occurs most frequently in the

Pleurozia purpurea-Erica tetralix Association (Braun-Blanquet
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relationships with it.
Further from the intense spray zone and where drainage
becomes more impeded the maritime grasslands are replaced'by

a transition zone of poorer heath grasslands of the Violion

—
————t—3—1

»Aithough the cliﬁate favou;s the development of blanket
,bongherever possibie, Ehere are some'clearly defined miﬂqr
habitats where only specific-Qegetation'types can éxist.
Tﬁese.includé nafufﬁl or Qemi-natuial habitats such as.sa1t-
marsh,'sfrand, sand dﬁne and springs and also arfificial
habitats such as trampled paths and roadsides. Most of these
types exist only in impoverisﬁed.forms in Shetland and;are
never extensive.  Much ofkthe immediate coast is too exposed
for any Eype of beach development siﬁce‘whe:e wave action is
most severe all fhe soil is eroded aﬁay. However, with
decreasing severity thé”number of pérticles and'percentage
of the finer soil fractions remaining increases, and the
following sequence is encountered - boulders-shingle-sand-
mineral silt-organic silt. The foreshore communifies are
'generally sparse and poorly charactersed in the Northern Isles.
Grazing is probably an important factor leading to the |
dominance in saltmarsh communities of dwarf résette forms of
Plantago maritima ana Armeria maritima'and-deprassing the

growth of palatable grasses such as Puccinellia maritima,
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Festuca rubra and Agrostis stolonifera (Gillham, 1955).

In Shetland, as in north-west of the Scottish Mainlahd;
Skye and Mull (see Gillham( 1957)_the chenge from acid moor to
alkaline saltmarsh may take place within a distance of a'few
ﬁetres_eften through a transitional band of heath-grassiand.
As soon as exposure increases wave action ie too great for
s8ilt accumulation and saltmarsh-disaphears. Saltmarsh in
the Northern Isles-is found only at the’heads of the most
sheltered;voes. | |

éeicieolouevvegetation is charecteristic of dune and
machair pasture. In.this situatibn; hoﬁeVer, the light.shell -
fragments are distributed ea511y by the wind and there is
therefore, a more gradual transition to acid moor than with the
waterlogged‘silts of saltmarshes where mitigation of acidity_
depends on the cohstent.renewal of sea selt and is not
_inherent.in the soil itself (Gillham, 1957).

Thehalkaline reaction of the substratum of machair
pastpre,promotes the-rapid decay of vegetable matter in the
sand and thus organic matter accumulates only slowly and

there is little humus in the soil. Communities typical of

_gga are able to develop.
A rather paradoxical situation exists whereby a monoclimax
situation of blanket bog is favoured by certain aspects of the

extreﬁe climate, yet beg_itself must be regarded as a sub-
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climax since the climate is too severe to allow tree growth.
The strong winds with high salf concentrations do not favouf
tree grqwth and trees are restridted.tq only the most.she;te?ed
sites'around crofts. in experimgntal plantations set up by |
the Eorestry Commission; there have been high losses (Neustein,
1964) . Normal methods of estébliéhment produced a fuliy
stocked plantation whidh:in,genefél appearance resembled a crop
of half its age in a more sheltered area. |
Although climate is the overriding factor determining'
the sub—ciimag,.grﬁzingﬁnst be impo:tant in_maintaining-it.
Sheep are ubiquitous on'tﬁe hiils_and.cliff faces and must.have
done huch to change the Caliuna-heath; Shrubs such as Salix

aurita, Sorbus aucuparia and Juniperus nana, were probably

frequent in the past, whilst now they are virtually absent

and such species as Nardus, Trigoghgrum and Juncus squarrosus

have g;eat;yfincreased (Johnston, 1974). Now, only on isiandé,
in lochs qu in ravine and crag sites is thgre an indication
of the.qomposition of the yegetation before the infrodqction
of sheep by man.

Some investigafions into the_previous'vegetation of
Shetland:haye been maée. Lewis (1905, 1906, 1907, 1911)
made investigations in Sqotﬁishvpeat bogs including Shefland.
On the basis of fhe mac£oscopic plant remains in_fhe bogs he
erected.the.following stratigfaphic sequence for Shetland,
which Sémuelssoh-(lQlo-ll) correlated-wigh Sernander's

Scanqinéviah‘zones (from Johansen, 1975).
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Lewis Sernander Characteristic plants
Upper Turbarian Subatlantic Tricophorium, Eriophorum

Upper Foréstian Subboreal
(Lacking in

: Shetlahd)
‘Lower Turbarian Atlantic Tricopho:ium.'Eriophorum
' Lower Forestian = Boreal Betu1a~vefrucesa
‘ Sorbus aucuparia
‘ Alnus glutinosa
First arctic Preboreal Betula nana, Salix reticulata,x
bed _ . S. herbacea

Heﬁksworth (1969).investiéated>micro- ahd macroscopic
plant remaihs on.the ieland of Foula.‘ He. found twigs of
Betula and niggru in the peat and a single fruit ‘of Betula
‘pubescens. ArborealApollen.never appeared-to have exceeded
11% of the total poilen count.

Jehaﬁeen (1975) constructed two polien diaérams; one from
Murraster on the Shetland Mainiand and one from the Faerces.
Beth locelities were‘former lakes‘which have been infilled
and'sedimentation was deted to have started 10,000 years ago.
The Shetland pollen diagram was divided into three zones.

The first was a ggmgg—Gramineae zone with pollen characteristic ofv

a fresh unstable soil. Species included Rumex acetosa, Oxyria,

various Gramineae species, Salix species including S. herbacea,

. polaris and S. reticulata, Sedum, Artemisia, Cerastium,

Sagina and Lycopodium selago.

In the second, a Betula-Rumex zone, Betula immigrates.

Both Betula nana and tree birches were recorded, altheﬁgh-herbs'

were still important.

The immigration of Corylus, marked the third Betula-Corylus
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zone. . In this périod Shetland was most Widely.tree-coveréd.
LeWiE (1§11) in fact stated that Shetland was covered by
forests in post—glégialrtimes even in éxposed areas. ' Johansen
(1975) envisaged a‘lahdscape of islandsiwithfébundant copses
with Betula, Corylus, Juniperus and Salix. Uniiﬁe Le&is,
Johansen believes that Alnus was'not.presenf in shetland, or

if it was only in sterile copses. H&wevér, treé and shrub
pollen_ﬁas.never greater than 50% of the total pollen count.
Herbs were still abundant with new species such as Filigendula

and Potentilla and also some ferns.:

Above this third_zone the lake.was_infil}ed by'peat
sedimehﬁiand from this level up to the present surface the
pollen flora was characterised by c¥peraéeae growing locally
on the bog surface. |

Johansen (1975) comments that from his diagram it is
impossible to say when the birches and-hazel.became'eXtinct
but that érobably man and grazing animals were very impo;tanf.
the islands having been inhabited for 3500-4000 years
(calder, 1964).

Man has affected_thé vegetation of Shetland in other
wayé besides introducihg grazing'animais. Peat cutting has
modified the veggtation of some parts of the bogs. If the
top~sod is not préperly replaced severe erosion may result.

=;;=g community is apparently the

_Q=

community or even a Nar

most characteristic vegetation to develop.
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Man has introduced some plant species to the islands
'but mostly these are confined te agricultural and developed
areas. Two spectacular examples which have escaped-frcm
cultivation and recently established themselves are Senecib'

smithii and Poa flabellata.

The most recent threat from man to the Shetland
environment are the rapidly expanding cii develcpnents.
Althouéh'most of the installations are in areas of bog or
heath, the pressure of people is almost ‘certain to effect the
relatively unstable communities such as the sand dunes at
Breckin and West Sandwick, or the serpentine heaths in Unst.
Warren & Harriscn (1974) have published a nature conservation
plan for Shetland and the Nature Censervancy have'published.a
repott on the natural envircnment of Shetland (1974) as a

basis for future investigations.

6.3. COnciusions.

frOm the previous account it will be obvious that there
are manybintergradations between the various conmunitiés, and
an attenpt to display_some of this is shown in Fig. 6.I.

Paluer‘& Scott (1969) list 681 vascular plants for
‘Shetland including'species, subspecies,'hYbrids and varieties.
The paucity of the Shetland flora can be seen from the fact
that-only about 400 of these are native to Shetland compared
with avtotal of 2,241 species which are native to Britain
(Dandy, 1958). This means that nany character species

suggested for syntaxa in Europe are absent from Shetland,
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and the general impoverished nature of many communities in
_this extreme Atlantic outpost has often made comparison with
f’existing units difficult. The machair pasture was particularly

difficult to describe phytosociologically since no Festuco—-

community. A variety of species which are frequent in the

bogs and heaths of mainland Scotland are absent or rare in

.Shetland including Myrica gale, Ruhus chamaemorus, Arctoe
| staphzlos uva-ursi and euen_Vaccinium'species.
| However, despite the paucity of species generally it is
felt that the Zurich—Montpellier techniques of phytosociology
have provided a successful method of investigating and
characterising the vegetation types of the Northern Isles. .

| In a relatively small area a surprisingly varied number
of communities and syntaxa are encountered; A few vegetation
types were notfsampled such as spring communities of the
available in Birse & Robertson (1973)), or some farmland types
of the Plgg=aginetea ma;_ris Tx. et . Prsg. 50. Some small
‘water communities were not’ sampled but these are generally
very local in Shetland due to exposure.

Only a limited expression of saltmarsh, sand dune»and

shingle-communities.is found in Shetland and this is largely
attributable to extreme exposure (see Section 6.2.). |

, Fen‘communities such as those of the ggragmitetgg or
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expected but this is laygely due to. the lack of suitable base-
.. rich donditions_and not to ghe extreme environment. | Upland
.blanket bog communities are not well'déveloped since the
.altitudinal range of Shetland is only.émall; Ronas Hill,
the highest hill on the Mainland of Shetland, is only 453 m.
 Howéver, the lowlahd blanket bog has proved most inferesting
and a new Association has been set up to encompass the
v.differences_ﬁetween these communities and fhose oflthe
 Scottish Mainland. |

COmparisdns of the species Grbups were most.usﬁally
made wiﬁh cémmuriities prcleviqusly desc;ibed frothe‘ste_r_n Eurdpe,'
s ince these are most readily available and extensiVe'in fhe
litérature. However, it is felt that perhaps in the future
some useful, detailed, comparative étudies might be made with
 the Fae;oes and also tﬁé ﬁest of_Scandinavia.

It.is also felt:that it would be most intéfesting-to
‘attempt to discover some of the reasons why so many species

' tetralix-Association; which one might éxpect to find in the

Northern Isleé, are, in fact, only pooriy deQeloped or missing"
altogether.

The lack.of information on'the effects of oceanicity and
other éspects of aﬁlextieme environment highlights the need foi
much ecological work as‘regards'distr;bution of vegetation
types as related tq'cliﬁate, and it is féltbthat shetland

would be an ideal place to, pursue these investigations.
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The importance of'the Shetland flora and vegetation as

well as the ecology have come more critically under review

7 with the recent oil developments. The most important

vegetation type in Shetland in a British context is certainly

the Unst serpentine vegetation. Floristically, phyto-

_geoqraphically and 'in habitat, this vegetation resembles

Faeroese and Icelandic fellfield. Frost shattering and
striping occur below 61 m. and montane species are conspicuoﬁs,

for example, Cardaminqpsis Eetraea and Arenaria norvegica

-are frequent, ‘and both of these species have restricted

distributions invthe British Isles. Cerastium edmonstonii

is a species confined to Shetland and in Shetland to the
Keen -of Hamar.

Other vegetation types are most probably more important

in their role in the survival of the very rich and varied

bird and animal life of the islands (see Venables & Vehables,'
1955) and it is hoped that they will not be destroyed

irrevocably.

6.4. cConspectus of Associations and other Main Unigg.
CAKiLETEA MARITIMAE Tx. &.Prsg. 50.
CAKILETALIA MARITIMAE Tx. apud eberd. 49.
ATRIPLICION bITTORALIS (Nordh':4) Tx. 50.

Atriplicetum littoralis (Warming Ob) Westhoff &
Beeftink 50.

Nodum of uncertain status-related to the
Atriplicetum (5.1.2.3.).
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' AGROPYRETEA PUNGENTIS Gehu et Gehu 69.
HONKENYO- CRAMBETALIA Gehu et Gehu 69.
HoNKENYO-cRAMBION MARITIMAE Gehu et Gehu 69.
Potentilla anserina-Atriplex patula nodum (5.1;2.2.);
AGROPYRETALIA PUNGENTIS Gehu et Gehu 69.
AGROPYRION PUNGENTIS Gehu et Gehu 69.

Festuca rubra-Trifolium repens nodum (5.1.2.1.).

AMMOPﬁILETEA_AREN@RIAE‘BI--Bl. et Tx. 43.
ELYMO-AMMOPHILETALIA ARENARIAE Gehu et Gehu 69.
AGROPYRION BOREOATLANTICUM Gehu et Gehu 69.
Elymo-Agropyretum Junceiforme (5.2.2.2.; 5.2.2.3.;
5.2.2.4.). = '
FESTUCQ—BROMETEA Br.-Bl. et Tx. 43 em. Tx. 6L.
BROMETALIA ERECTI Bf.-Bl.,36.
| MESOBROMION ERECTI Br.-Bl. & Moor 38 em. Oberd. 49.
- Camptothecio-Asperuletum cyanichae Br.-Bl; et Tx. 52.
carex arenaria sub—assodiafiqn ﬁr.-Bl._ét~Tx. 52
(5.2.2.1.).
-ASTﬁRETEA TRIPOLII Westhoff & Beeféiqk 62.
-GLAUCO-PUCCINELLIETALIA‘Beéftink & Westhoff 62.
PUéCINELLION MARITIMAEvchristiénsen 27 em. Tx. 37.

Puccinellietum maritimae (warming 1890) Christiansen
27 (5.3.2.1.).

ARMERION MARITIMAE Br.-Bl. et de Leeuw 36.

Juncetum ge;ardii Wé;ming'1906 (5.3.2.2.).
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Carex distans-Plantago maritima Assoc. Ivimey-cook

& Proctor 66. (5 4.2.3.1, & S 4.2.3.2.).

‘Armeria maritima Grimmia maritlma Assoc. Birks 73
(5.4. 2 3.3. ) ‘

'SILENION MARITIMAE Malloch 71.
Plantago maritima-Carex nigra nodum (5.4.2.2.).
Lotus corniculatus variant (5.4.2.2.1.).

‘typical variant (5.4.2.2.2.).

MOLINIO-ARRHENATHERETEA Tx. 37.
© ARRHENATHERETALIA ELATIORIS Pawlowski. 28.
' CYNOSURION CRISTATI Tx. 47.

Lolio-Cynosuretum (Br.-Bl. et:de Leeuw 36).
Tx. 37. (5.2.2.1.1.2.).

sﬁb-associatibn with Juncus effusus (5.4.2.5.).
Agrostis stolonifera variant (5;4.2.5.1.)

typical sub-association (5.4.2.4.).

KMOLINIETALIA5Koch 26.
CALTHION Tx. 37 em. 51.
Calﬁha;Juncué:articulatug nodﬁm (5.5.2;1,).
Ranunculus flammula variant.
Triglochin maritima subvariant (5.3.2.3.).
;&uncus kochii ﬁédum (5.5.2.2.).

Potentilla erecta-Luzula multiflora nodum (5.5.2.3.).
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POLYGONUM AMPHIBIUM NODUM OF UNCERTAIN PHYTOSOCIOLOGICAL
' ' STATUS (5.5.2.4.).

- PARVOCARICETEA den Held & Westhoff 69.
TOFIELDIETALIA Prsg. apud Oberd. 49.
'CARICION DAVALLIANAE Klika 34.

Pinguiculo-caricetum dioicae Jones 73 em.
Wheeler 75.

molinietosum Jones 73 em. ﬁheeier 75.
'EIeocherie:varianf,
Schoenus subvariant (5.3.2.4.).
tYpicel variant | |
Sehoenus sub—varient (5.9.2.).
eleocharetesuﬁ Jones 73 em. Wheeler 75.

typical variant (5.9.2.).

SCHEdCHZERIETEA Den Held, Barkman & Westheff 69.‘
SCHEUCHZEkIETALIA PALUSTRIS Nordh. 36.
RﬁYNCHOSPORIOﬁ ALBAE Koch 26.
Eriophorum angustifolium-Sphagnum cuspidatum
'~ Association Birks 73 (5.7.2.1.).
QXYCOCCO—SPHAGNETEA Br.-Bl. et Tx. 43.
| SPHAGNETALIA MAGELLANICI (Pawlowski 28 ﬁ.p.) MOORE (64) 68.
' ERICO-SPHAGNION Moore (64) 68,
Vaccinio-Ericetum tetralicis Moore 62 (5.6.2.5.).
Empetrum-Rhytidiadelphus loreus-Association eee. nov.
.Suncetoeum squarrosi (5.6.2.1l.).

rhacomitretosum lanuginosi (5.6.2.2.).
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Listera-Pleurozium variant (5.6.2.2.1.).
typical variant (5.6.2.2.2.).
' narthecetosum (5.6.2.3.).
tyﬁicum'(5.6.2.4.).
Hylocoﬁium—Pleuroziﬁm variant (5.6.2.4.1;).

typical variant (5.6.2.4.2;);

NARDO-CALLUNETEA Preising 49.
NARDETALIA (Oberd. 49) Preising 49.
.VIOLiON caniNAE Schwick‘(41) 44 em. Preising 49.

Nardo-Galletum saxatilis Prelsing 49 (5.4.2.1.)
(5.8.2.5.1.).

Nardo;Junoetum squarrosi Buk 42.
galietosum saxatilis Jones 73 (5.8.2.5;2.).
CALLUNO-ULICETALIA (QUANTIN 35) Tx. 37.
ULICION NANAE Duvigneud 44, |
Erlceto-Caricetum binervis Br. -Bl et Tx. 50.

Sub—association with 'Viola riviniana Birse & '
Robertson 73 (5.8.2. 1. ).

Sub-association with Molinia caerulea Birse &
Robertson (5 8.2.3.).

Intermediate Viola/Molinia sub-association (5.8.2.2.).

Typical sub-association Birse & Robertson 73
(5.’8-2-4.)'0

Empetro—Ericetum cinereae Birse & Robertson 73
(5.8.2.4.1.).
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CARICETEA CURVULAE Br.-Bl. 48
CARICETALIA CURVULAE Br. —Bl 26
ARCTOSTAPHYLETO-CETRARION NIVALIS Dahli56.
Cariceto-Rhacomitretum lanuginosi Assoc. Mé v
R. 62, (5.8.2.7.).
THLASPEETEA ROTUNDIFOLII Br. —Bl 47
THLASPEETALIA ROTUNDIFOLII ‘Br. -Bl 27
ARENARION NORVEGICAE*qudhagen 37.

Arenaria no:vegiqa-CardaminOpsis petraea'
sociation (5.8.2.6.).

-0-0-0-0-0-0-0~
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