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A survey of the vegetation of forest (and hedge) fringes,
classified within the Trifolio—Geranietea, in the Basque
Country and the western and central Pyrenees (northern
Spain) is presented. Three plant associations can be
distinguished: the Centaureoc nemoralis-Origanetum
vulgaris, the Agrimonio-Trifolietum medii (both on lime-
rich substrates) and the Hyperico androsaemi-
Teucrietum scorodoniae (typical of siliceous soils). The

Centaureo nemoralis—Origanetum vulgaris has already
been known from the Atlantic zone of France. The
Agrimonio-Trifolietum medii was described for Central
Europe and it was also found to be widespread in the
Pyrenees. The Hyperico androsaemi-Teucrietum
scorcdoniae is a new syntaxon (described in this paper)
and occurs in coastal regions of the Atlantic Basque
Country (Santanderino-Vizcaino Subsector).

Introduction

Forest fringe (saum) communities

Between natural forests and neighbouring grasslands,
meadows or other types of vegetation, there is a narrow
fringe — a transitional habitat (in terms of light conditions
and nutrient status), in which forbs often dominate and form
special communities. This medium-sized, tall, dense vegeta-
tion, called ‘saum’ in German (the term was adopted by
recent English vegetation—ecological terminalogy), forms lin-
ear structures along these semi-shaded woodland and
hedge edges. Phenological optimum of this vegetation is
between late spring and mid summer.

The primary habitats {i.e. the sites in which a community
occurs in natural conditions not linked to any disturbance)
of the saum vegetation are the edges of forests, along
which they usually form fringes {Dierschke 1974a). They
usually became established also along edges of shrubby
formations accompanying forest edges (here they are often
addressed as forest mantels) or they are found along
hedges fringing roads and meadow plots. The shrubby
vegetation is mainly classified within communities of the
Prunetalia order. The saum communities are very often in
contact with meso-xerophilous grasslands of the
Brometalia erecti, with hay meadows of the
Arrhenatheretalia or with nitrophilous herb-rich communi-
ties of the Arternisietea vulgaris and the Galio—Urticetea. In
maodern landscapes, secondary habitats are usually more
frequent than primary ones, especially in regions where
woodlands or thickets have disappeared dus to intensive
farming activity. Disturbed edges of scattered shrubbery in
these cultural landscapes are a typical habitat where
nitrophilous herb-rich vegetation meets the saum vegeta-

tion. This phenomenon is encounterad especially in land-
scapes where grazing and mowing activities cease in
neighbouring grassland, as happens when rural abandon-
ment occurs — a typical agricultural practice in contempo-
rary Europe, The invasion of species typical of saum habi-
tats into habitats formerly occupied by another herbaceous
vegetation types has been called ‘verasumung' (see
Mucina and Kolbek 1993). In any case, the ecotonal char-
acter of this vegetation becomes evident even in the pri-
mary habitats, when it occurs at the edge of forests as
these support shade-tolerant species typical of the forest
together with light-demanding ones originated from outside
of the forest.

In areas where natural forests disappeared and have
been replaced by shrublands, low-growing scrub vegetation
or by artificial tree plantations, saum communities occupy
small patches in close contact with other plant communities
(small woodland lots, shrubby mantels, heathlands, grass-
lands, meadows, nitrophilous ruderal vegetation. etc.). This
results in a highly diverse complex of plant communities
{mosaic). making the differentation of stands of the saum
communities difficult.

The saum vegetation has been traditionally classified with-
in the Trifolic-Geranietea sanguinei by most European phy-
tosociologists (Miller 1962, 1978, Dierschke 1974a, 1974b,
Mucina and Kolbek 1993, Pignatti ef al. 1995, Mucina 1997,
Rivas-Martinez ef al. 2002a). In comparison with the
nitrophilous forest-fringe communities of the Galio—Urticetea
and the Cardamino hirsutae—Geranietea purpurei (limited fo
Submedterranean and Mediterranean regions), the Trifolio-
Geranietea saum does not show high requirements for nutri-
ents or soil humidity.
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Sampling considerations

The sampling procedure to study these communities has to
be adapted to the particular modern-time conditions they are
experiencing. In a stable agrarian society, such as Europe
several decades ago, these communities were clearly dis-
tinguishable in the country as they occupled the habitats
described above. Nowadays, the abandonment of land is
quickly taking place and many meadows and grasslands are
being transformed into thickets, heathlands or tree planta-
tions. This profound and extensive land-use change alters
the previous organisation and distribution of plant communi-
ties, particularly those which occupy narrow ecological nich-
es. Initially, following the release of the grazing pressure, an
invasion of the saum plants into the grasslands takes place.
In later stages of vegetation development the Trifolio-
Geranietea plants become extinct and shrubby or woody
vegelation takes over. As a result, after three decades of this
process in northemn Spain, a mass extinction of this vegeta-
tion type took place in many parts of the region. In addition,
modern road building destroys fringes of these communities
on the border of woodlands or hedges. In heavily populated
areas it is therefore difficult to find places where this vegeta-
tion would be well represented. More often, fragmented
places where the Trifolio—Geranietea species would be
found in mix with plenty of ruderal nitrophilous elements are
found. Therefore, in the sampling carried out in the surveyed
area, secondary habitats with a cerain degree of mixture
with other vegetation types are more represented than the
primary ones, hence our relevés score high numbers of
companion plants, In almost all the cases, the sampling plots
are linear in shape, ordinarily 30-50m leng and 1m broad.

Distribution

This vegetation class of the Trifolio—Geranietea has a wide
distribution in Europe — it is mostly found in temperate
Central and Western Europe, in the zone occupied by decid-
uous broad-leaved forests. To the north it reaches southem
Scandinavia and to the south it is limited by the dry areas of
the Mediterranean region. The Trifolio-Geranietea commu-
nities are known to be thermophilous, hence their stands
would prefer the south-facing slopes and edges of forests.
This feature was formerly established out in central Europe,
but it has ever been an issue of much dizcussion. It now
seems clear that these communities are not indicative of
warm climates in the southern part of the continent
(Dierschke 1977). As far as we know, they are certainly
missing in the coldest areas such as high mountains (oro-
and cryorotemperate thermotypes) or in the Boreal Zone, as
well as in the extreme south of the continent — in the dry
and semi-arid thermomediterranean and mesomediter-
ranaan regions.

The Iberian Peninsula is one of the three southern penin-
sulas of Europe, with a humid temperate north and a dry to
semi-ard Mediterranean centre and south, characterised by
savere summer drought, Hence the plant communities of the
Trifolio—Geranietea, known to be better adapted o temper-
ate moist climates, have mainly northern distribution in the
Iberian Peninsula and are usually associated with deciduous

or semi-deciduous forests and to a lesser extent with the
Mediterranean evergreen formations, especially in regions
having high local rainfall.

Syntaxonomical framework

Two orders have been recently accepled for the Trifolio—
Geranietea in Europe: the order of the Origanetalia vulgaris
for the meso-eutrophic soils and the order of Melampyro—
Holcetalia for the base poor substrata (Mucina and Kolbek
1993, Mucina 1997, Rivas-Martinez ef al. 2001). However,
at least in the |berian Peninsula, there are no true character
taxa for Melampyro—Haolcetalia and in the latest synthesis for
this area by Rivas-Martinez et al. (2002a) the Melampyro—
Haoleetalia is no longer recognised as an independent unit
and it is included within the Onganetalia (which appears fo
be the only order of the class in the Iberian Peninsula). In
any case, no character taxa for the Melampyro—Holcetalia
were found in communities studied in this paper.

This vegetation has been extensively, although not evenly
studied in the |berian Peninsula; most of the data come from
the north-east or the western part of the region. So far 30
associations have been described from the Iberian
Peninsula (Rivas-Martinez et al. 2001) — an indication of
the high diversity of this vegetation in the area. In the wesi-
ern part of the lberian Peninsula, dominated by siliceous
substrates, a large set of endemic species characterise
these communities. This enables the differentiation of two
phytosociological alliances which are particular to these
regions, i.e. the Origanion virentis and the Linarion trior-
nithophorae (including in total 16 associations). The charac-
teristic taxa of these alliances are listed in Rivas-Martinez ef
al. (2002a).

Aims

The aim of this study is to describe the variability of the
saum vegetation in northern Spain, and to relate the saum-
vegetation patterns to the climatic and biogeographic diver-
sity of the surveyed area.

Materials and Methods
Studied area

In this work the central regions of the northern Iberian
Peninsula, from the Basgue Country to the central Pyrenees
(Figure 1) have been sampled. This mountainous area has
not been well-studied, however the fringe vegetation is a
comman phenomenon here as the landscape presents plen-
ty of forested areas with many bushes and hedges. The
relevés have been collected on both siliceous and calcare-
ous substrata under humid to hyperhumid conditions in the
temperate climatic zone, with little or no Mediterranean influ-
ence.

The climate of northern Spain is rainy, with precipitation
ranging between 1 000mm and 2 000mm. Temperature
varies with altitude. The lower coastal areas are warm and
frost-free (13—14°C) and the mean temperatures of the cold-
est manth (m) is around 6°C. The montane areas have cold



286

Loldi, Herrera, Garcia-Mijangos and Biurnun

R

%‘-.{ s = ;'f' . » L E.L_'_,_
o a7 R =1 = |
id ot fol
ot SR (-
AT O L MY o
. e L
S ,:]q;h'ﬁ—-' . | ; i
= | L
: £ ‘ _
i R = o~ e
i i R o e i O R T
e - o ___,{ {: g \.. \%,__\ | ot
1 Seo—f o) ol
"/f\' ‘ j—ﬂ-"" e, 7 £ -:\-:I:'-l 3 lig-n::}‘
. e | A_'";,'.' w b IH\-‘.T CEi
*ﬂw" T - - — ok
T ey, i R )
ey & L FArenees! |
- s _.i.ﬂ i Bt .: l':_'. "2' ".: -':

T R “Fia
b Plonstatig
G iRani 2

® Centaureo nemaralis—Origanetum vulgars
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Figure 1: Map showing the location of relevés of Tables 1, 2 and 3

winters (7—9°C and m: +1°C to -2°C). The studied area is
strongly influsnced by the neighbouring Atlantic Ocean —
marked attenuation of the seasonal temperature variations
being one of the major climatic characteristics. The oceanic
character vanishes in an eastward direction towards the
Pyreness. According fo the bioclimatic classification by
Rivas-Martinez and Loidi (1999) for the lberian Peninsula,
the studied area belongs to the temperate macroclimate; the
ombrotypes range between subhumid to hyperhumid and
the: thermotypes range between thermotemperale to supra-
temperate. A more complete climatic description of the area
is given by Loidi ef al. {1997).

The biogeographical division of the territory is given in
Berastegi et al. (1997) and Rivas-Martinez et al. (2002b).
The surveyed communities occur in the lemperate area
belonging to the Eurosiberian Region — to the Atlantic
European Province (Cantabrian-Basque Sector) and the
Cevennean-Pyrenean Province (Central Pyrensan Sector),
The Cantabrian—Basque Sector has a strong Atlantic (mar-
itime/oceanic) character. The Cenfral Pyrenean Sector is
influenced by the Alpine and central European flora and veg-
etation, and its climate is of a more continental character.
The low-rank subdivisions reflect the variability of the cli-
mate and substrates of the region. The warmest and more
oceanic regions of the Cantabrian—Basque Sector belong to
the Santanderino—Vizcaine and Eastern Euskaldun
Subsectors, while colder and slightly more continental con-
ditions predominate in the Navarro-Alavés Subsector. In the

study area, the Central Pyrenean Sector is divided into the
Western Pyrenean and the High Pyrensan Subsectors; the
former receives strong maritime influence from the Atlanfic
Ocean, whereas the latter is more continantal in nature,

Methods

The analysis carried out has been performed in order to
establish a solid classification of the surveyed communities
in the syntaxonomic system, through comparison with the
published data from neighbouring ferritories. A set of 51
releves have been collected using the Braun-Blanguet
approach (Braun-Blanguet 1964, Westhoff and Van der
Maarel 1973). These relevés have been captured into a
database managed by TURBOVEG software (Hennekens
2000). Exports of data from the database were made to con-
struct phytosociological tables and to submit the data fo fur-
ther data-analylic procedures. Van der Maarel's (1979)
transformation was applied to the species cover-abundance
values prior to numerical analyses. A Detrended
Correspondence Analysis (DCA) was carried out in order fo
glimpse the structure of the data set and the grouping ten-
dencies of the relevés in their projection onto the ordination
space (Ter Braak and Smilauer 1898). Graphic outputs have
been completed wsing the program CANODRAW 3.1
(Smilauer 1992).

The phytosociological tables (Tables 1-3) constructed from
relevés were subject to comparison with bibliographical infor-
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Table 1: Centaweo nemaralis=Criganetum vulgans

Relevé number
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Characteristic species of associaton and higher units:

Origanum vulgare subsp. vulgare
Agrimonia eupatoria subsp. eupatoria
Lathyrus latifolius

Centaurea jacea

Salurefa vulgaris

Centaurea scablosa

Fragaria vesca

Centaurea debeauxii subsp. nemaralis
Trifolium medium subsp. medium
Cruciata glabra

Campanula patula

Teucrium scorodonia

Campanula rapunculus

Trifalivm ochrofeucon

Salurefa calamintha agg.

Silene nutans subsp. nutans
Vicia cracca subsp. cracca
Astragalus glycyphylios

Vicia sepium

Inula conyza

Aquilegia vulgaris subsp. vulgans
Geranium sanguineum

Lathyrus sylvestris

Vicia orobus

Campanula persicifolia

Other species:

Brachypodium pinnatum subsp. rupestre

Ficris hieracioides

Sanguisorba minar

Hypericum perforatum

Daucus carota subsp. carola
Lotus cormiculatus subsp. comiculatus
Dactylis glomerata subsp. glomerata
Carex flacca

Scabiosa columbaria

Galium verum subsp. verum

Briza media subsp. media

Vicia villosa

Ononis spinosa

Galivm mollugo

Blackstonia perfoliala

Hypochoeris radicata

Holcus lanatus

Anthaxanthum odoratum
Medicago lupulina

Bromus erectus subsp. erectus
Silene vulgaris

Patentilla montana

Galium pumilum subsp. pinetorum
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Tablke 1 cont,

Centaurium erythraea S A T T
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Stachys officinalis subsp, officinalis R -
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Species occurring in 1 or 2 rels. only: Rel. 1: Hypericum hirsutum 1, Polentilla srecta 1, Potentilta sterilis +, Plendium aquilinum subsp.
aquilinum +, Linum strictum subsp. strictum +, Plantago media +, Ranunculus tuberosus +. Rel. 20 Teucrium pyrenaicum subsp. pyrenaicum
+, Hippocrepis comosa +, Medicage suffrulicosa +, Rubus caesius +. Rel. 3: Sesall cantabricum +, Arenaria moniana subsp, monfana +,
Thymus pulegioides +. Rel. 4: Genista tinctorla 1, Solidago virgaurea subsp. virgaurea +, Daboecis cantabrica +, Prunella vilgaris +, Rel, 5
Lathyrus hirsutus 1, Trifolium campestre 1, Dianthus ammeria subsp. ammena +, Lathyrus aphaces +, Vicia hirsuta +, Jastone montana subsp.
montana +, Rel. 7; Prunelia laciniata +. Sedum sediforme +. Rel. 8 Crepis vesicara subsp. haenssfen +, Dianthus armeria subsp, armeria
+, Lathyrus aphaca +, Trisetum flavescens subsp. flavescens + Rel, 9 Poa nemoralis subsp. nemoralts 1, Potentilla sterilis 1, Afuga replans
1, Bromus ramosus 1, Lium mariagon +, Mycelis muralis +, Scrophularia alpestis +. Rel. 10: Hallctolrichon cantabricum 2, Crepis vesicaria
subsp. haenseler + Eupharbia flavicoma subsp. occcidentalls +, Rel. 11 Sesleria argentea 2. Archenatherum elatius subsp. sardoum 1,
Festuca rubra subsp. rubra 1, Dianthus hyssopifolius subsp. hyssopifolius +, Euphorbia amygdsloides subsp, amygdaloides +, Hepatica
nobilis +, Viola silvestris agg. +. Rel. 12: Pleridium aquilinum subsp. aguilinum +, Seslers angentea +. Rel. 13: Cobrychis amgenfes subsp.
hisparica +. Rel. 14 Sesell cantabricum 1, Pimpinells saxifraga +, Senecio jacobasa +. Rel. 15 Solidago virgaurea subsp. virgaurea 2,
Euphorbia amygdeloides subsp. amygdalolides +, Tewcrium pyrenaicum ssp. pyrenaicum + Rel 160 Catananche caerulea +, Phieum
pratense subsp, berdolonii +, Verbena officinalis +, Bupleurum rgidum subsp. rigidum +, Jasoniag tuberosa +. Rel. 17: Tavdyfium maximum 1,
Potentilla reptans 1. Rel. 18: Vincetoxicum hirundinaria 2, Vicia pyrenaica 1. Astrantia major 1, Senecio adonidifolivs 1, Dianthus fyssogi-
folius subsp. hyssopifolius +, Bromus diandrus +. Rel. 1% Lathyrus Jinifolivs 1, Geramium columbinum +, Tordylium maximum +. Rel. 20¢
Senecio jacobaea 1, Pulicarta dysenterica 1, Campanula glomerata +. Lathyrus linifolius +, Heracleum sphondium subsp. sphondyliom +,
Sitgum silaus +. Rel. 21: Verbena officinalis 2, Anthriscus caucalis 1, Elymus caninus 1, Melica ciliata +, Geranium colurmbinum +, Odontites
varna subsp. seroting +. Rel. 22: Vicia pubescens 1, Eupstorium cannabinum subsp. cannabinum +, Sonchus cleraceus + Rel, 25 Vicia hir-
suls 1, Phieum pratense subsp. berfolonll +, Pimpinella saxifraga + Rel. 24: Carlina vilgans subsp. vilgaris +, Hyperncum momfanum + Rel,
25: Lewcanthemum vulgare agg. 1. Catananche caerulsa +, Bifuminaria bituminosa + Rel. 26; Cynosurus echinafus +, Ranunculus acris
subsp. despecius +
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Table 2: Agrimonio—Tnfalisfum medi primuwetosum columnas

Relevé number 123456

Characteristic species of association and higher units;
Campanuia frachelium 3112
Origanum vilgare subsp. vulgare
Salurefa vulgarns

Fragaria vesca

Vicia orobus

Silene nutans subsp. nufans .
Vicia sapium . B
Hypericurn montanurm ;i meEhE
Trifolium medium subsp. medium Eo %
Lathyrus sylvestris [ L.
Agrimonia eupaloria subsp. eupataria I
Campanula rapunculus . . ;
Inula conyza sy g
Stachys recta subsp. recta Pl
Cenlaurea debeauxii subsp. nemoralis .+,
Teuvcrium scorodonia : R
Astragalus glycyphylios IR
Satureja ascendens s
Geranitim Sanguineun : T

1
1

B2 B

1
2
i

== b3 b3 =
B+ R+

2

+ = b= M

K+ = F -

Other species:

Picris hieracioides 1
Brachypodium sylvaticum subsp. sylvalicum :
Hypericum perforatum +
Scabiose columbania +
Daucus carofa subsp. carofa :
Anthytlis vilnerana 1 ;
Helianthemum nummularium Fy ™
Pimpinella saxifraga . *
Crapis capillans

Emertis major ;=
Onobrychis argentea subsp. hispanica 1+ :
Brachypodium pinnatum subsp. rupestre L [
Dactylis glomerata subsp. glomerata LA i
Centaurea scabiosa

Cnonis spinosa

Galitim verum subsp. verum
Silene vulgaris

Agrostis capiifaris

Prunella grandifiors : E
Plantago lanceolata R s
Holcus lanatus R . |
Solidago virgaurea subsp, virgaurea e . . *

R

+ o + 2B
+

+ +
+
N+ - 4 -

[ T N % Y
+

[ T N

Species with 1 occurrence only: Rel. 1: Festuca rubra subsp.
rubra 2, Euphorbia cyparizsias +, Lathyrus vermus subsp. vemus +,
Teucrium chamaedrys subsp. chamaedrys +. Rel. 2: Elymus cani-
nus 1, Phleum prafense subsp. berfolomi 1, Sanguwisorba minor +.
Rel. 3: Buplevrum falcatum subsp. falcatum 1, Achillea millefolium
+, Hellehorus foetidus +, Lapsana communis subsp. communis +,
Poa nemoralis subsp. nemaoralis +. Rel. 4 Hypochoerns radicala +,
Prunefla vulgaris +. Rel. 5: Vicia safiva agg. 1. Bromus diandrus +,
Geranivm robartianum subsp. roberfianum +, Medicago lupuling +,
Mycelis muralis +. Rel. 6. Stachys officinglis subsp. officinalis 1,
Viola reichenbachiana 1, Anthoxanthum odoratum +, Centaunum
erythraea +, Lathyrus linifolius +, Linum catharticum +

mation in the form of a synthetic table (Table 4). A data set con-
taining 380 relevés from bibliographic sources and 51 releves
from our study was used to construct the synthetic table,

Nomenclature of plants and syntaxa

For species nomenclature Castroviejo ef al. (1986-2001),
Greuter ef al. (1984-1989) and Tutin ef al. (1964-1980)
were followed, and Rivas-Martinez et af. (2001) and Rivas-
Martinez ef al. (2002a) for the syntaxonomy. The rules of the
Code of Phytosociological Momenclature (Weber et al,
20007 have been followed to name the syntaxa.

Results
Major syntaxonomic patterns

A first analysis of the entire data set reveals that none of the
relevés could be assigned to the Geranion sanguinei, which
is well represented in Catalonia and the central and eastern
Pyrenees (Bolos 1967, 1983, Rivas-Martinez 1968, Carrillo
et al. 1984), Only one releve from the literature (Loidi et al,
1997: 399, tab. 47, rel. 1) can be clearly assigned to the cen-
tral Pyrenean Sileno nutantis—-Geranietum sanguinei (Rivas-
Martinez 1968). This indicates a poor presence of the
Geranion sanguinei communities in the Cantabrian—Atlantic
Subprovince: the latter are present in the Basque Country,
but they have never been found further to the west (Rivas-
Martinez ef al. 1984, Diaz and Fernandez Prieto 1994). The
recorded communities completely lack the westemn |berian
endemic element previously mentioned (Tables 1-3). It
bacame obvious that they should not be classified in the
Iberian alliances of the Origanion virentis or of the Linarion
triomithophorae.

The vegetation relevés were initially divided into three cat-
egories according to their geographic origin: (1) a group
from the Pyrenees, (2) a group from the Navarmo-Alavés
Subsector and (3) a group from the Santanderino—Vizcaino
Subsector (Figure 1). In order to test if they segregate into
the same groups in a numerical ordination, a Detrended
Correspondence Analysis was carried out with the total set
of releves. The DCA (Figure 2) shows a clear segregation of
the relevés along Axes | and |ll, separating the relevés of the
respective three geographic groups. The 19 relevés of the
Santanderino—Vizcaino Subsector concentrate on the left
side of Axis | and lower part of Axis 1lI, the 26 relevés from
the MNavarro-Alavés Subsector concentrate in the central
part of the graph and the six central Pyrenean relevés ara
lecated in the positive sector along both axes. Each of the
respective groups was then shown in a separate table
(Tables 1-3). The distribution of the relevé sites is shown in
Figura 1.

As a further step of the analysis, our data have been sub-
jected to comparison with similar vegetation in the form of a
synoptic table (Table 4) which presents vegetation already
described from the studied area as well as surrounding
regions. The synthetic table includes data sets attributed to
the Agrimonio-Trifolistum medii (from the Pyrenees and
Germany), to the Valerano-Fragarietum vescae and the
Trifalio—Lithospermetum officinalis (from the Pyrenees), to
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Table 3: Hyperico androsaemi-Teucrnelum scoradoniae

Releve number 111111111
1 23456789012345678%9

s

Characteristic and differential species of association and higher units:
Centaurea debeauxi subsp. nemoralis 1 222122 '
Teucrium scorodonis 32 +323 - -421-1
Oniganum vulgare subsp. vidgans 2 3 3 P b
Fragana vescs .
Hyparicum androsaenmum + -+ 1+ +

Hypearcum pulchram CRRETTI TSt IS ot T B A R |

Vicka bithynica + 11 - 31 . wita bn

Digifalis purpurea subsp. purpurea  EEECTE S B R

inwla conyza il RO [ SR SES i | TR

Saturafa vilgans R T ReSETee e Bh S nad vadkey f
Aquilegia virlgars subsp, vuigaris A T

Jastong marlana subsp. montana B . B +
Campanula rapunculus PR T e S e . SR

Silene nufans subsp. nulans Bt o woiw T T O LR |

Veronica chamaedrys subsp. chamaedrys S e i

Campanula pata R T |

2+
33

- = opa R
- L P
b = B3

Companion species:

Ledus comicwlatus subsp. comicuiahus
Brachypodium pinnatum subsp. rupestre
Picriz hieracinides

Daciyliz giomerata subap. glomerata
Medicago luputing

Daucus camta subsp. camnta
Antfrexarfhum odoralum

Hypochoens radicata

Hyparicum perfaraium

Sonchus oleraceus

Leucanthemum pallens ! 17 14 9 - 1
Sangulsarka mimor ST I )
Flantago lanceciata S BT TR R R T
Galiumn molluga 7 - PR M .

Centaunum enythraes T 1 A
Agrostiz capiltans S N I e B
Festuce mibra subsp. rubra s A omea owl R e Qims e wia
Blacksionia perfoliata T T £ 1
Palygala vilgans o0 4 FERE B B I ¥
Lapsana cormmunis subsp. communis S+ o+ o+ PR T R TR P S
Vicia pubescens st v i e A ek &

Daboecia camtabrica R O T T EEECIIR U R
Solidago virgaurea subsp. wirgaurea T B EE g B L R
Preridium aguitinuarn subsp. aquilinem T M S P |
Crepis capillans T T T (R |

Vicia safiva agg. + o R T = b )
Faicus lanatus R | S T S L
Carex flapca o s e # eprg o )
Geranium columbinum L 2 S VR O R A
Victa hirsula + 1 R T O D
Andryala integrifolia . e TR )
Linum biemne P . +

Fulicaria dysenferica v N - A

Reichardia plcroides T 1 e oo e

Priinedla gmnm'ﬁm ¢ we e ek e mowe g e widk
Stachys officinalis subsp. officinalis L S S
Galium pumitum subap, pinetorum ! el [ St T S e |
Campanwla glomerala T T o famen 25 &
Enza maxima s T T T S &
Avena barbata iR f

Trifolivem prafenses . b AR |

Cytisus commutalus R N

Eupharbia amygdaloces subsp. amygdaloides N S

Blachnum spicant B R TSN

+ + 4+ o= b o= o o WM
o+ o+ M=+ MR
L . .
P
I
+ —
+
+ e
- -
& -
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+ =2+ 4+ =
- i :
+ + [ P S L
e i s
- -
- M . =%
+ + + = ok ks R
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Osmunds regalls

Paotantila erecla

Erica vagans

Vicia fetraspenma

Danthonla decumbens

Linwer catharficum

Rhinanthus mediteraneus

Lathyrus pannonicus

Pofentila sferils

Torlis arvensis

Geranim rabertianum subsp. robertianum
Eupalenun canrabinum subsp, cannabinum
Carling vulgans subsp, wigarls

Onans spinosa

Rubus wimifolius

Pzaudamhanatherim longifolium

Lathyrus Wnffolius

S S I
+

PR TS

Other species: Rel. 1: Vicia pannonica 2, Dianthus armeria subsp. anmeria +, Trifolium campestre +. Rel. 2 Cruciafa laevipes +. Ral. 4
Galium aparine +. Rel. 5. Athyrium filis-femina +, Ulex gallii +. Rel. 6: Festuca arundinacea 1, Cynosurus echinatus + Rel. 7- Asplenium
onopters +. Rel. 8 Euphorbis dulcis +, Gaudinia fragilis +, Ranunculus acris subsp. despectus + Rel. Brachypodium syivaficum subsp.
sylvaticum 1, Carex divilsa subsp. diviiss +. Rel. 10: Silens wulgars 1. Ranunciius luberosus +, Rumex acelosa subsp. acefosa +,
Wehlenbergia hederacea +. Rel. 11: Angelica sylvestris +. Rel, 12: Euphorbia hybema 1, Briza media subsp. media +, Clrsium tuberosum +.
Rel. 13: Melica ciliata 1, Sedum sediforme 1, Centaurea calcitrapa +, Lactuca tenemima +, Sonchus arvensis +. Rel. 14: Foeniculum vulgars
1, Eryngium campestre +, Picrs echioides +. Rel. 15: Geum urbanum +, Prunsila viigaris +, Stachys alpina +. Rel. 16: Avenalia fexuoss 1.
Rel. 17. Seseli cantabricum 1. Rel. 18: Bromus erectus subsp. erectus +, Helianthemum nummularum +, Hypericum montanum +, Taugrium
pyrenatcum subsp. pyrenaicum +. Rel. 19: Bromus hordeaceus +, Quercus robur subsp, robur +, Verbana officinalis +

the Lathyro latifolii-Centaureetum nemoralis (from the
Cantabrian mountains), to the Centaureo-Origanatum vul-
garis and the Hyperico pulchri-Melampyretum pratensis
{from western France). Two of our vegetation units can be
identified as already described syntaxa (Centaureo—
Origanetum  vulgaris and Agrimonio-Trifolistum  medii
primuletosum columnae) while the saum vegetation from the
Santanderino—Vizcaino Subsector is described here as a
new association  (Hyperico  androsaemi-Teucrietum
scorodoniae).

Description of the syntaxa

Centaurso nemoralis—Origanetum vulgaris Foucault, Frileux
and Wattez in Foucault and Frileux 1983

(Syn. Lathyro latifoli-Centaurestum nemoralis Rivas-
Martinez T.E. Diaz, Femandez Prieto, Loidi and Penas
1984) (Table 1 and Table 4, Column 3)

This vegetation unit is represented by 26 relevés made in
the Navarro-Alavés and Western Pyrenean Subsectors on
base-rich substrates (mostly marl and limestone). It shows a
considerably higher share of the Trifolio-Geranietea floristic
elements such as Origanum vulgare and Lathyrus latifolius.
This community is found in forested regions dominated by
Quercus robur (Crataego laevigatas—Quercetum roboris), Q.
faginea (Pulmonario) longifoliae—CQuercetum fagineae and
Fagus sylvatica (Carici sylvaticae—Fagetum and Epipactido
helleborines—Fagetum).

Only a small number of relevés (13) were published from
Cantabria (Rivas-Martinez et al. 1984, Lopez Pacheco
1988, Pérez Morales 1988, Puente 1988, Herrero 1989)
under the name of Lathyro latifoli-Centaureetum nemaralis

— most of them were sampled in the mountainous territories
of the Orocantabrian Subprovince (Table 4, Column 2). 41
releves from Table X in Foucault and Frileux (1983), which
represent a wide sample of these communities in north-west
France, have been summarised in Column 1. Several
species link Cantabrian communities with those of France,
and separate them from the central Pyrensan and central
European ones: Campanula rapunculus, Centaurea
nemaralis, Galium mollugo etc. (Table 4). Comparison with
mare oceanic and silicicolous communities of Column 10
(the Hyperico androsaemi-Teucrietum scorodoniag) high-
lights important floristic differences in the table, particularly
the scarcity of some silicicolous plants such as Teuctium
scorodonia and the presence of some basiphilous species
such as Cenlaurea jacea, C. scabiosa and Lathyrus lati-
folivs. The strong similarities of the Centaureo-Criganetum
with the French association suggest the inclusion of the
studied communities of Table 1 (Table 4, Colurmn 3), and
those of the Orocantabrian territories (Table 4, Column 2)
into the Centaureo nemoralis—Criganetum vulgaris.

Agrimonio—Trifolletum medi Miller 1961 primulstosum
columnae Carrillo, Ninot and Vigo 1984

(Syn. Trifolio-Lithospermetum Rivas-Martinez, Bascones,
TE. Diaz, Fermandez-Gonzdlez and Loidi 1991) (Table 2
and Table 4, Column 5)

The six relevés made in the Central Pyrenses, mostly
linked to the occurrence of Quercus pubescens (Buxo—
Quercetum pubescentis), Fraxinus excelsior (Brachypodia
sylvatici—Fraxinetum excelsioris) and Fagus sylvatica (Scillo
lilic—-hyacinthi-Fagetum) forests are presented in Table 2
and summarised as Column 5 of Table 4. They also show a
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Figure 2: Detrended Correspondence Analysis (Axes -1}

high participation of the Origaneatalia vulgaris taxa as well as
occurrence of species such as Trifolium  medium,
Campanula trachelium and Lathyrus syivestris which are
lacking in the similar Cantabrian communities. The only sim-
ilar vegetation data published are those by Rivas-Martinez
et al. (1991) from the Ordesa Valley. These data are peculiar
because of the dominance of Lithospermum officinale. The
dominance of the latter species led the authors to call this
vegetation unit Trifolio medii-Lithospermetum officinalis, It is
very likely that the three relevés by Rivas-Martinez ef al.
(l.c.) were made within a short distance and represent a
local version of our community. We maintain that the most
widespread saum association in the Pyrenses is the
Agrimonio-Trifolistum medii (Carrillo et al, 1984, Carrillo and
Ninot 1992, Soriano 1992, Carreras 1993, Villegas 1993,
Carreras ef al. 1995) described originally in southern
Germany and found to be widespread throughout the entire
central Europe (Miller 1961, 1978, Dierschke 1974a). In the
Pyrenees it is represented by the subassociation primuleto-
sum columnae, described by Carrillo et al. (1984) for the
eastern Pyrenees, and differentiated by the presence of
Campanula Irachelium, Prunella grandifiora and Primula
vers subsp. columpae. The central Pyrensan Valeriano
officinalis—Fragarietum vescae O. Bolds 1977, typical of wet
habitats, is clearly differentiated from Agrimaonio—Trifolietum
by the dominance of Valeriana officinalis (Bolds 1977, Roma
1989, Soriano 1992, Vifas 1993).

Hyperico androsaemi-Teucrietum scorodoniae
(Table 3 and Table 4, Column 10}
This new association is represented by 19 relevés sampled

in the Santanderino-Vizcaino Subsector, .. on the northern
fringe between the watershed mountains and the coast, at
low elevation and under very oceanic climatic conditions
(low temperature oscillation and high rainfall throughout all
the seasons). In this area, substrates are predominantly
base-poor due to lithology (sandstone, flysch, argillite)
and/or due to intensive leaching of soils by high rainfall.
Many of the relevés were made in secondary habitats,
hence they contain a high proportion of companion plants
found usually in grassland, meadow and ruderal communi-
ties, with which this saum vegetation is found in contact. The
group of plants typical of the Trifolic-Geranietea is small;
they have broad ecological valency and they appear as
dominant or co-dominant elements (Origanum vulgare,
Centaurea debeauxii subsp. nemoralis and Teucrium
scorodonia). Among the companions, the grassland element
Brachypodium pinnatum subsp. rupestre is prominant — it is
vary abundant in the region in general. The stands of this
community accompany forests of Quercus robur (Polysticho
setiferi-Fraxinetum excelsioris and Hyperico pulchri-
Quercetum roboris) and Q. pyrenaica (Melampyro pratensis—
Quercetum pyrenaicae) as well as their mantel shrub forma-
tions (Prunetalia spinosae).

From the syntaxonomic point of view, this community
poses some difficulties as to its position in the current clas-
sification system (Loidi ef al. 1997, Diaz and Femandez
Prieto 1994, Rivas-Martinez ef al. 2001). In 1979 Passarge
described the Melampyro—Holcetalia (including the
Melampyrion pratensis) for the non-nitrophilous herbaceous
forest border communities on acidic substrates. Later,
Foucault ef al, (1983) proposed the Teucrion scorodoniae —
a concept to a great extent overlapping with the
Melampyrion pratensis. These silicicolous syntaxa are eco-
logically well justified, but from the floristic point of view they
are known to contain no character taxa. Therefore, we
choose not to consider them valid units or to recognise them
as independent syntaxa.

The dominance of Cenfaurea debeauxii subsp. nemoralis
and Teucrium scorodonia and the relatively high frequency
of Hypericum puichrum, Digitalis purpurea and Jasione
montana (all indicators of acidic soils), are the main floristic
features of this community, The silicicolous communities
known from western France and the British |sles, which pre-
sumably are comparable to those sampled in this study, are
mostly included in the Hyperico pulchri-Melampyretum
described by Foucault and Frileux (1983). However, the
original table of these authors (summarised in Table 4,
Column 11) does not include Cenfaurea debeauxii subsp.
nemoralis and Origanum vulgare, two constant species in
the Cantabrian communities. Hence we maintain that our
communities cannot be included within the Hyperico—
Melampyretum. [Regarding the nomenclature of the
Hyperico pulchri-Melampyratum, the authors designated in
their description the relevé no. 20 of Table Il as the holotype.
However, a typographic error has erased most of that relevé
from the printed table, thus, the association has been
invalidly published according to the CPN rules (nomen dubi-
um, arts. 16 and 37). In this paper, we designate relevé no.
21 of the same table as the holotype of the Hyperico pulchri-
Melampyretum pratensis Foucault and Frileux ass. nova
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Table 4: Synthetic table. 1-3: Centaureo nemoralis—Origanetum vulgaris; 4: Valeriano-Fragarietum vescas, 5-9: Agrimonio-Trifolietum medil
{5-T7 primuletosum columnae, 8-9: typicum); 10: Hyperico androsaemi—Teucrietum scorodoniae; 11: Hyperico pulchri-Melampyretum praten-
sis

Mo. of column 1 2 3 4 5 6 7 8 9 10 1
Mo. of relevés 41 13 26 27 6 3 39 176 66 19 15
Differentials of basophilous associations:

Centaurea scabiosa I ] ] + Il : + I I

Astragalus glycyphylos : . * &F I 2 1 m n
Tanacefum corymbosum subsp. corymbosum 3 ] . + : ' + g

Centaurea jacea : s 1l k 3 : + In

Differentials of acidophilous associations:

Teucrium scorodonia + |l I I I . + : + W W
Potentilla erecta . - + + - E . ? ¥ I i
Hypericum pulchrum : 1 | . . . . . ln v
Avenella lexuosa . . . . . . I . |+ I

Differentials of Centaurec—Origanatum vs Agrimonio- Trifoliefum:

Campanula rapunculus + | + : : : . 1
Centaurea debeauxii subsp. nemaralis LT Il . | . * v : W -
Galium moliugo In I 1] . . . . n
Cruciata laevipes n + | : : ’ : . ; + I
Malva moschata + I I

Differential of Valenano—Fragariefum vescae:
Valeriana officinalis . . . . : I Il Il

Differentials of Agrimonio—Trifolfetum vs Centaureo—Origanetfum:

Veronica chamaedrys subsp. chamaedrys I : - d 2. m N m|p1r om

Vicla sepium + . + W . [ LTI LT LV . 1]

Euphorbia cyparissias + A : + | 3 + :

Lathyrus sylvastris ~ J + . I . + Il +
o+ . .
l

Helieborus foetidus : z . + I 1
Emerus major : : : + | N

Differentials of Agrimomio—Trifolietum primuletosum columnae;
Brachypodium pinnatum subsp. rupestre v o+ ¥ : n : + : - VIV
: | .

I

3

Campanula trachelium + | v 3 | . . .
Frunella grandiflara : I : ] : nj + ‘ I
Vicia cracca agg. + : : ] : :
Prunella hastifolia : [ S B S
Hepalica nobilis : S+ I . T
Primula veris subsp. columnnae . : C o+ . . I

Differentials of Agrimonio—Trfolfetum typicum.
Geranium pratense : : : : . ; ; 0
Brachypodium pinnatum subsp. pinnafum d : : . . . . W

Differentials of Hyperico—-Teucrietum vs Hyperico pulchri-Melampyretum:
Origanum vulgare subsp. vulgare W I W ] W : ] VoW IV
Hypericum androsaermurm : : : I ‘ ‘ ‘ : : ]

Differentials of Hyperico pulchri-Melampyretum vs Hyperico-Teucriefurnm:
Halews moliis subsp. mollis + + - - . . . . + . I
Melampyrum pratense . . . . ' . I a5 + E W
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Table 4 cont.

Characteristic species of Trifolfo-Geranietea:

Fragaria vesca I 1l
Saturaja vulgans m
Trifofivm medium subsp. medium + W
Agrimonia eupatoria subsp. eupaforia o+
Aguilegia vulgaris subsp. vulgaris S |
Silene nutans subsp. nultans : |
Inula conyza I
Trifolium cchroleucan ‘ +
Gaeraniurm sanguineum : I
Salurefa calamintha agg.

Campanula persicifolia . -
Viela orobus : +
Vincetoxicum hirundinarna " :
Campanula patula : :
Lathyrus latifolius £ Il
Crucisia glabra : : : : -
Stachys recta subsp. recta E : : ; I - . +
Lithospermum officinale . . - : : 3 + - .
Verbascum lychnitis . . : ; : - ' 1l I
Vicia tenuifolia : . : - b " ' I %

=
=

L2 || | | B L
m w o :

m v

EIN % TR % T % S |
Eo
=
z

] . +

= b o=t — 4 — ¢

+
E .

Companion species:
Hypericum perforalum I

+ o1 m v v m n
Dactylis glomerala subsp. glomerafa oo+l

I

+

I

1] : m n N o
Brachypodium sylvaticum subsp. syhvaticum I i : n + v =+ I
Prunelia vulgaris | I

Sanguisorba minor ] |

Achillea millefalium Vool 1 |

FPoa nemoralis subsp. nemoralis + 1| + |

Lathyrus pratensis o |
Agrostis capillaris | . |
Lotus comiculatus subsp. cormiculatus - ]
Arrkenatherum elafius N+ |
Gafium verum subsp. verum I : I
Dauvcus carota subsp. carola 1] s 1}
Anthoxanthum odoratum + : Il
Solidago virgaurea subsp. virgaurea + - + . Il
Stachys officinalis subsp. officinalis - . I nm |
Festuca rubra agg. ' : + + I
Briza media subsp. media + I Il

Silene vulgars + o . Il
Levucanthemum vulgare agg. um +
Geranium roberfianum subsp. roberfianum + |

Viola silvestris agg. + . +
Plantago lanceclata n 2 I
Linum catharticum + g I
Carex flacca I . ]|
Lapsana communis subsp, communis 3 = I
Lathyrus linffolivs . . +
Trifolium pratense Il | |
Holcus lanatus I + I
FPotentilla sterilis + I +

+ 0 m o :
m w - I
m =+ - I

+ == F==

W

+*

+ 1 mo -

=+ + ==
-M|-I
+
=
=

I o monn

m W

+
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Stellaria holostea

Pimpinelia saxifraga
Scabiosa columbaria
Medicago lupulina

Vicia hirsuta

Ononis spinosa
Helianthemum nummulanum
Phleum pratense

Euphorbia amygdaloides subsp. amygdaloides
Picris hieracioides
Centaurium erythraea
Ranunculus tuberosus

In + . I [ . W
2 + + 1] In . . .
I + IV + + -

Il + I + v
+ + + I
I + 1] I |
I I ] I +

+ . | + + + :
+ + Il I | 1l
+ V- WV | + I '
I + | + Il +
+ 1 I +: wks s

Centaureo nemoralis—Origanetum vulgaris: 1. Foucault and Frilewx (1983): fab. X, 41 rels.; 2. Herrero (1989): tab. B6, 2 rels., Lopez
Pacheco (1988): tab, 8, 1 rel, Pérez Morales (1988): tab. 60, 7 rels., Puente (1988): tab. 16, 2 rels., Rivas-Martinez ef &l (1984); tab. 11, 1
rel. (all sub Lathyre atifolise—Centaursstum nemaralis); 3. Table 1 (in this work). Valeriano officinalis—Fragarietum vescae: 4, Bolbs (1977):
tab. 1, rel. 1-10, 12-24, Romao (1989): tab. 35, 1 rel., Sodano (1992} tab. 3.91, rel. 7-8, Vifias (1993} tab. TXT, 1 rel. Agrimonio—Trifolietum
medii primuletosum columnae: 5. Table 2 {in this work); 6. Rivas-Martinez f a0 (1991): tab. 34, 3 rels., sub Thfolio medii-Lithospermeatum
officinatis; T. Carreras (1993). tab. 50, 3 rels., Carreras et al. (1995): tab. TX5, 1 rel,, Carrillo and Ninot (1992): tab. 61, 3 rels., Camilla et al.
[1984): tab_ 1, 20 rels., Soriano (1992} tab. 3.91, rel, 1-6, Villegas (1993): tab. 36, 6 rels.; fypicum: 8. Miller (1978): tab. 128, rel. 11a, sub
planar-submontane Form, subass. gruppe mit Brachypodium pinnatum; 9. Miller (1978); tab. 128, rel. 11b, sub planar-submontane Form,
subass. gruppe mit Poa nemoralis. Hyperico androsaemi-evcrietum scorodoniae: 10, Table 3 (in this work). Hyperico pulchri-
Melampyretum pratensis: 11. Foucault and Frileux (1983): tab. I, rel. 21-35, sub Hypenco—Melampyretum potentiletosum sterilis

{Syn: Hyperico pulchri-Melampyretum pratensis Foucault
and Frileux 1983 nom. dub. propos._; Arts. 16, 37)]

The floristic composition of this Cantabrian community
type is original and different to those already described in
weastern and south western France (Foucault ef al. |.c.), and
therefore a new association is described here: the Hyperico
androsaemi-Teucrietum scorodoniae ass. nova hoc loco;
the relevé no. 1 in Table 3 is designated as its holotype.

Syntaxonomic scheme

The syntaxonomy for the plant communities represented in
the synthetic table is as follows (asterisk indicates the asso-
ciations of the communities studied in this paper):
Trifolio-Geranietea Miller 1962

Criganetalia vulgaris Miller 1962

Trifolion medii Mdller 1962

* Centaureo nemoralis—=Origanetum wvulgaris Foucault,
Frileux and Wattez in Foucault and Frileux 1983

(Syn. Lathyro latifoli-Centaureetum nemoralis Rivas-
Martinez ef al. 1984)

Valeriano officinalis—Fragarietum vescas Q. Bolbs 1977

* Agrimonio—Trifolistum medii Miller 1961 primuletosum
columnae Carrille. Ninot and Vige 1984

(Syn. Trifolio-Lithospermetum Rivas-Martinez et al. 1991)

* Hyperico androsaemi—Teucrietum scorodoniae ass. nova
hoc loco

Hyperico pulchri-Melampyretum pratensis Foucault and
Frileux ass. nova

(Syn. Hyperico pulchri-Melampyretum pratensis Foucault
and Frileux 1983 nom. dub. propos. Art. 18, 37)

Acknowledgements — We thank Prof Salvador Rivas-Martinez for
revizion of the tables and advice on syntaxonomy. The funds of the
project UPY 118.310-14525/2002 of the University of the Basque
Country have provided financial support for this work,

References

Berastegi A, Darguistade A, Garcia-Mijangos | {19587) Biogeografia
de |la Espafa centro-septentrional. ltinera Geobotanica 10:
149182

Bolds O de (1967) Comunidades vegetales de las comarcas proxi-
mas al litoral sitvadas entre los rios Llobregat v Segura.
Memaorias de la Real Academia de Ciencias y Artes de Barcelona
38: 3-218

Bolds O de (1977) Valeriano-Fragarietum vescas, associacio nova
Butlleti de la Institucid Catalana d'Histéria Matural 41; 21-28

Bolos O de (1983) La vegetacid del Montseny. Diputacld de
Barcalona, Barcelona

Braun-Blanquet J (1964) Pflanzensoziologie. Grundzige der
Vegetationskunde 3. Springer Verlag, Wien

Carraras J (1993) Flora | vegetacio de Sant Joan de 'Erm i de la Vall
de Santa Magdalena (Pirineus Catalans). Institut d'Estudis
llerdencs. Colleccid Estudis, Lleida

Carreras J, Camillo E, Font X, Ninot JM, Soriano 1, Vigo J (1995) La
vegetacion de las sierras prepirenaicas situadas entre los rios
Segre v Liobregat. 1- Comunidades forestales (bosques, mantos
marginales y orlas herbaceas). Ecologia Mediterranea 21: 21-73

Carrillo E, Ninot JM, Vigo J (1984) Notes sobre |a vegetacio de vora-
da de bosc (Criganetalia vulgaris). Butlleti de la Institucio
Catalana d'Histaria Matural 51 (Seccid de Botanica 5): 161-171

Carrille E, Minot JM (1992) La flora | la vegetacid de les valls d Espot
i de Boi. Vol. 2. Institut I’E=stedis Catalans, Barcelona

Castrovigjo ef al. (eds) 1986-2001 Flora lberica, Val -V, X1V,
Servicio de Publicaciones del CSIC, Madrid

Diaz TE, Femandez Prieto JA (1994) La vegetacion de Asturias.
ltinera Geobotanica 8: 243-528



296

Loldi, Herrera, Garcia-Mijangos and Biurrun

Dierschke H (1974a) Zur Syntaxonomie der Klasse Trifolio-
Geranietea. Mitteilungen  dar  Floristisch—Soziologisch
Arbeitsgemeinschaft M.F. 17: 27-38

Digrschke H (1974b) Saumgesellschaften im Vegetations- und
Standortsgefdlle an Waldréndem. Scripta Geobotanica 6. 1-146

Dierschke H {1977) Sind die Trfolio-Geranietea-Gesellschaften
thermophil? In: Dierschke H (ed) Vegetation und Klima. J Cramaer,
Vaduz, pp 317-339

Foucault B, Frileux PN {1883) Premiers données phytosoci-
ologiques sur la végétation des ourlets préforestiers du Mord-
Ouest et du Nord de la France. Collogques Phytosaciologigues 8:
305-324

Foucaull B, Rameau JC, Royer JM (1983) Essai de synthése syn-
taxonomigque sur les groupements des Trifolio-Geranietea san-
guinei Miller 1961 en Europe centrale et occidentale. Colloques
Phytosociclogigues &: 445-462

Greuter W, Burdet HM, Long G (1984—1989) Med-Checklist. Vals 1,
3, 4. Conservatoire et Jarding botaniques de la Ville de Genéve,
Genéve

Hennekens S (2000) Turboveg for Windows. Database software
Instituut voor Bos- en Natuuronderzoek, Wageningen

Herraro L {1989) Flora y vegetacion de la margen izquierda de la
cuanca alta del rio Pisuerga (Palencia). Tesis Doctoral n® 30.
Servicio de Publicaciones de la Universidad de Ledn (micro-
fichas), Ledn

Loidi J, Herrera M, Biurrun | {(1997) La vegetacion del centro-
seplentrional de Espafia. ltinera Geobotanica 9; 161-6518

Lépez Pacheco MJ (1988) Flora y vegetacion de las cuencas alta vy
media del rio Curvefo (Ledn). Diputacién Provinclal de Ledn,
Ladn

Mucina L (18587) Conspecius of classes of European vegetation.
Folia Geobotanica 32: 117172

Mucina L, Kolbek J {1993) Trifolio-Geranietea sanguinei. In: Mucina
L, Grabherr G, Elimauar T {eds) Die Pflanzengesellschaften
Osterreichs |. Gustav Fischer, Jena, pp 271-296

Miller T (1961) Ergebnisse pflanzensoziologischer Untersuchungen
in Stdwestdeutschland, Beitrage zur Naturkunde Forschung SW-
Deutschland 20: 111-122

Midller Th (1962) Die Saumgesellschaften der Klasse Trifolio-
Geranietea  sanguinei.  Mitteilungen  der  Floristisch-
Sorziclogischen Arbeitsgeminschaft 9: 95-140

Miiller Th {1978) Trifolio-Geranietea sanguinel Th Miller 1. In:
Oberdorfer E {ed) Siddeutsche Pllanzengesslischaften. Teil 1.
Gustav Fischer Verlag, Stuttgart, pp 249-298

Passarge H (1979) Uber azidophile Waldsaumgesellschaften,
Feddes Reperforium 90: 465-479

Pérez Morales C (1988) Flora y vegetacion de la cuenca alta del rlo
Bemesga. Diputacion Provincial de Ledan, Lean

Pignatti 5, Oberdorfer E, Schaminés JHJ, Westhoff V (1995) On the
concept of vegetation class in phytosociology. Journal of
Vegetation Science B: 143-152

Puente E {1988) Flora y vegetacién de la cuenca alta del rio Sil.
Diputacién Provincial de Ledn, Ledn

Edited by L Mucina

Rivas-Martinez S (1968) Contribucion al estudio de los bosgues
aranesas (Pirineo ilerdense), Publicaciones del Institute de
Biologia Aplicada 45 81105

Rivas-Martinez S, Bascones JC, Diaz Gonzalez TE, Fernandez-
Gonzalez F, Loidi J (1991) La vegstacidn del Pirinen Occidental v
Mavarra. ltinera Geobotanica 5 5456

Rivas-Martinez 5, Diaz Gonzédlez TE, Femandez-Gonzélez F, lzco
J, Loddi J, Lousa MF, Penas A (2002a) Vascular plant communties
of Spain and Pordugal. Addenda to the syntaxonomical checklist
of 2001. Part Il. ltinera Geobotanica 15/2: 433-022

Rivas-Martinez 5, Diaz Gonzdlez TE, Femandez-Gonzalez F, lzco
J, Loidi J, Lousd MF, Penas A (2002b) Vascular plant communties
of Spain and Portugal. Addenda to the syntaxonomical checklist
of 2001, Part |. ltinera Geobotanica 15/1: 5412

Rivas-Martinez S, Diaz Gonzalez TE, Prigto F Loidi J, Penas A
(1984} La vegetacion de la alta montafa cantabrica: Los Picos de
Europa, Edicionss Leonesas, Ladn

Rivas-Martinez 5, Fernandez-Gonzalez F, Loidi J, Lousd M, Penas
A (2001) Syntaxonomical checklist of vascular plant communities
of Spain and Portugal to association level. Itinera Geobotanica
14; 5-314

Rivas-Martinez 5, Loidi J (1999) Bioclmalology of the lberan
Peninsula, Itinera Geobotanica 13; 4147

Romo A {1989) Flora | vegetacio del Montsec (Pre-Pirineus cata-
lans). Institut d'Estudis Catalans. Arxius de la Seccid de Cigncies
XC, Barcalona

Smilauer P [(1982) CanoDraw User Guide. Verzion 3,
Microcomputer Power, Ithaca, NY

Soriano | (1992) Estudi florfstic | geoboldnic de la Serra de Moixerd
i &l Massis de la Tosa d'Alp i drees adjacents (Pirineus orientals).
Tesi Doctoral (microfitees) 1601. Universitat de Barcelona,
Barcelona

Ter Braak CJF, Smilauer P (1998) Canoco. Reference Manual and
User's Guide to Canoco for Windows: Software for Canonical
Community Ordination {(Mersion 4). Microcomputer Power, Ithaca,
MY

Tutin TG, Heywood WVH, Burges MA, Valentine DH, Walters SM,
Webb DA (eds) (1964-1980) Flora Europasa, Vols |-V
Cambridge University Press, Cambridge

Wan der Maarel E (19749) Transformation of cover-abundance values
in phytosociology and its effects in community similarity. Vegetatio
39: 97-114

Villegas i Alba M (1993} Flora i vegetacio de les muntanyes del
Puigsacalm-serra de Milany, Tesi doctoral (ined.). Universitat de
Barcelona, Barcelona, Spain

YWinas X (1983) Flora i vegetacid de 'Alta Garrotxa. Tesi doctoral.
Universitzt de Girona, Girona

Weber HE, Moravec J, Theurillat JP {2000} Intemational Code of
Phytosaciological Momenclature (3rd  edition). Joumal of
Vegetation Science 11; 739-768.

Westhoff V. Van der Maarel E (1973) The Braun-Blanquet approach
In: Whittaker RH (ed) Classification and Ordination of Vegetation.
Dr W Junk, Tha Hague, pp 619-726



Sowth African Journal of Botany 2004, 700 284287 297
Appendix; Header data for relevés in Tables 1, 2 and 3

Mo. Locality Altitude {m) UTM coord Area (m) Richness
Table 1: Centaureoc nemoralis-Criganetum vulgaris

1 Alava: From Opacua to Plo, Opacua 750 0TWNEZA 20 28
2 Alava: From 3ta. Teodosia to S Vicenle de Arana G20 IOTWNSE234 10 22
3 Alava: From S Vicente de Arana to Sabando 70 I0TWHMS032 an 23
4 Alava: From 3 Vicente de Arana to Sabando 7o J0TWMN4D33 20 18
5 Alava: Urfuri TRO J0TWN4021 25 19
& Alava: From Urturi to Obecuri (Trevifio) 70 JOTWN3E21 40 22
[ Alava: From Lagran to Pipaon 820 J0TWN3219 10 18
8 Alava: Pipadn 890 I0TWNZ918 20 20
g Alava: From Pipadn o Plo, Herrera 1010 JOTWMNZT16 20 14
10 Alava: From Pto. Berrostegieta to Trevifio T80 JOTWN2137 20 20
" Alava; Plo. Rivas de Teraso 950 J0TWMN2218 15 20
12 Alava: Pto. Rivas de Tereso 450 I0TWN2215 20 20
13 Alava: Plo, Rivas de Tereso 800 30TWHM2219 20 21
14 Mavarra: Olazagutia G610 J0TWNEB4E 30 25
15 Mavarra: Pto. Urbasa 900 A0TWNEELS 15 19
16 Mavarra: Amézcoa Baja 650 J0TWHNTO36 15 25
17 Mavarra: Abdrzuza 640 JOTWNTBIS 10 23
18 Mavarra: From Pto. Lizarraga to Etxarri-Aranaz 960 I0TWHE146 15 17
19 Mavarra: Lizarraga 550 J0TWNTE4T 10 16
20 Mavarra: From Unanua to Dorrao 590 I0TWNED4E A 30
21 Huesca: Zuriza 1 040 J0THMNTE4E 10 23
22 Mavarra: From |saba to Uztarroz 20 J0TXNE948 30 30
23 Mavarra: From |zalzu to Ochagavia a0 30THMNSE53 20 24
24 Mavarra: From Erra to Pto. Erm 720 ANTXN2555 30 27
25 Alava: Korres 750 INTWN4G2T 10 17
26 Alava: Korres G50 A0TWHN4B2T 10 14
Table 2; Agrimonio—Trifolietum medii primuletosum columnas

1 Huesca: Benasque 1300 IMTBHIBZ22 a0 20
2 Huesca: La Sarra 1200 M TEHE428 20 25
3 Huesca: Bialsa 1100 MTBHT124 20 23
4 Huesca: Escuain 1210 ATEHE419 10 20
5 Huesca: Afisclo 910 ATEHED13 10 24
6 Huesca: Afiisclo 980 MM TEHED14 15 25
Table 3: Hyperico androsaemi-Teucrietum scorodaniae

1 Bizkaia: Agirre (Holotypus ass.) 180 J0TWN1899 50 26
2 Bizkaia: Sopuerta 100 J0TYNETES 20 24
3 Bizkaia: Agirre, Arriela 200 30TWN1BD9 40 22
4 Bizkaia: Zeberio 130 JOTWMA3TT 30 21
8 Bizkaia: Orozko 100 J0TWNOTTS 30 30
£ Bizkaia: Glefes 40 J0TVNGZE4 20 21
7 Bizkaia: Carranza 150 I0TYNT 184 a0 24
B Bizkaia: Giefes 40 30TVNSZ284 40 28
"] Bizkaia: Zeanuri 180 J0TWN2071 40 25
10 Bizkaia: Agirre, Arrieta 200 J0TWN1899 100 29
1 Bizkaia: Barmeao a0 JOTWP2105 &0 23
12 Bizkaia: Morga 120 30TWN2194 30 23
13 Bizkaia: Dima 250 A0TWN22T3 30 by |
14 Bizkaia: Berango 70 I0TWPOOO1 & 20
15 Bizkaia: Artea 150 IOTWNITTS 40 21
16 Bizkaia: Pto. Dima 570 I0TWHNZ25T0 20 20
17 Bizkaia: Mte, Unbs 100 IOTWNOSS8 an 17
18 Bizkaia: From Avellaneda to Sopuerta &0 A0TVMETES 40 21
19 Bizkaia: Arcantales B0 JOTVNBZET 50 22




