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Abstract: Heathland vegetation of northern Spain, included in the Callimo-Ulicetea, was studied using a set
of 802 phytosociological relevés. The existing syntaxonomy has been tested and most of the types (associations
and subassociations) fit satisfactorily with the observed groupings. Two main problems were encountered
within the [fex dominated communities of the Cantabnan fringe and the Castilian-Cantabrian heathland
communities. Both groups of communities were subject to ordination in order to clarify relationships between
them, For the former group, ordination suggests that three associations can be distinguished: the Ulici-Ericetumn
vaganiis (lowlands up to the submontane belt), the Vaccinie-Ulicemem gallii for the communities of higher
altitudes (montane belt) and the Ulici-Ericetum ciliaris (hygrophilous heathlands). The Castilian-Cantabrian
heathlands show a variable Mediterranean influence and have a dispersed distribution due to lithological
conditions. This results in the distinction of wo new  associations, viz. the Arcrostaphylo
crassifoliae-Daboecierum cantabricae (marly, waler-retaining soils) and the Ericetum scopario-vaganiis (sandy
soils), A complete classification of the Calluno-Ulicetsa in the studied area and shon ecological and
hogengraphical diagnoses are given.

INTRODUCTION

Heathlands, dominated by ericaceous shrubs on acid soils, are one of the most characteristic
vegetation types of Atlantic Europe. They are abundant in the Eurosiberian Region with a
wel and oceanic temperate climate, extending to the northern part of the continent and including
the British Isles, In the Mediterranean part, they are much less frequent, due to drier climatic
conditions, and are present only in exceptionally rainy areas of the western and southwestern
part of the Iberian Peninsula. The species richness of heath communities shows an inverse
relationship to their abundance: the Ibero-Mediterranean communities bear a much richer
flora than the northern ones, probably due to the absence of impoverishment during the recent
Ice Age. Their development and proliferation have been traditionally related to man-induced
fire and grazing. In most of the Atlantic regions of Europe, heathlands occupy large areas,
particularly in mountains or on siliceous substrata (e.g. sandstone), considered unsuitable for
arable use. Historically, they have been often subject to grazing and harvesting in the context
of traditional land use of the Atlantic countries. The communities discussed are included in
the Calluno-Ulicetea (for a comprehensive monography see Rivas-MarTiNgz 1979). From
the biogeographical point of view, this heathland vegetation is distributed in the Atlantic and
Mediterranean-Iberoatlantic Superprovinces, being also present in the rainy siliceous areas
of NW Morocco.



260 J. Loidi et al.

The aim of this work is to summarise and revise available information for the
Calluno-Ulicetea in the central area of the northern fringe of the Iberian Peninsula (Basque
Country, Navarra, La Rioja and the surrounding areas of Aragén, Cantabria and Castillia).
The heathland communities of these territories have been studied in detail (GUINEA 1949,
BrAUN-BLANGQUET 1967, NavARRO 1986, TarazoNa & ZaLpivar 1987, GARCIA-MIANGOS
1994, TaRAZONA 1984). The early classifications into associations and subassociations are
at variance with our observations and we have therefore attempted a revision of all the relevé
material available.

MATERIAL AND METHODS

A total of 802 phytosociological relevés were used. Most of them (691) are published or
available in theses or unpublished reports. 111 new relevés were made for the purpose of this
survey. For data processing the TABLAS program (QUINTANA 1993) was used to introduce
the relevés into the database, to make the phytosociological tables and to transform them for
later statistical treatment. The abundance-dominance data were transformed to
absence/presence binary values using the TRAFOA program (FiscHER 1989).

Numerical classification with MULVA (WILDI 1991) and two detrended correspondence
analysis (DCA) ordinations, using the CANOCO package (TER BRaAK 1988), were made.
One of them was made with 285 relevés to clarify the syntaxonomical position of the
communities from the Basque-Cantabrian Sector dominated by differents species of Ulex.
The other one, with 175 relevés from the Mediterranean Region and the Alava-Navarran
Subsector, attempted to clasify the syntaxonomical relationships of the Castilian-Cantabrian
communities. Results are graphically displayed through CanoDraw (SMILAUER 1992).

Synthetic tables and syntaxonomy, constructed according to the principles of the
BRAUN-BLANQUET {1964) approach, were constructed essentially by using our professional
judgement, basical comparison of the literature and results of the ordinations.

Biogeographic and bioclimatic typologies follow Rivas-MARTINEZ (1989), Rivas-
-MarTINEZ et al. (1991) and Loint et al. (1994),

The nomenclature of plants follows CASTROVIEIO et al. (1986-1993). For taxa not included
in the latter work, TUTIN et al. (1964-1980) was followed. Trinomial names of subspecies
have been abbreviated into binomial ones in tables by dropping the middle (species) names.

RESULTS
Basque-Cantabrian communities

Erica ciliaris heathlands

These heathlands occur on humid soils at low altitudes (colline belt). GUINEA (1949) in
his phytosociological work from the Basque Country made no distinction between those
communities with E. ciliaris and those without, although a large set of relevés was presented.
Later BRaun-BLaANQUET (1967) ascribed these communities to the Ulici-Ericetum ciliaris,
Other authors (Rivas-MARTINEZ 1979, Navarro 1980, Lowi 1983) considered this unit as a
subassociation of other broadly-conceived associations. Finally, the original position of
BRAUN-BLANGQUET was accepted by Rivas-MaRTINEZ etal. (1991). The ordination represented
in Fig. 2 shows a tendency for those relevés with Erica ciliaris to be grouped together and
s0 we include them within the [Mici-Ericetum ciliaris.
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Fig. 1. Map of the surveyed area and its division into biogeographical units. Eurosiberian Region:

Atlantic-Cantabrian Province: 1. Basque-Cantabrian Provinee, la. Santanderian-Biscaian Subsector, 1b.
Eastern Basque Subsector, lc. Alava-MNavarran Subsector, 1d. Southern Cantabrian Subsector, 2.
Galician-Asturian Sector; Pyrenean Province: 3. Central Pyrencan Sector, 3a, Western Pyrencan Subsector,
3b. High Pyrenean Subsector, 3o, Pre-Pyrenean Subsector. Mediterranean Region: Aragonese Province: 4
Castilian-Cantabrian Sector, 4a. Western Alavés Subsector, 4b. Mirandés Subsector, 4c. Pirarmos-Bureba
Subsector, 5. Riojan Sector. 6. Somontano-Aragonés Sector, 7. Bardenas-Monegros Sector, Ta. Bardenero
Subsector, Th, Monegrino Subsector; Carpetano-Ibérico-Leonés Province: 8. Ibérico-Sorianc Scctor, 8a.
Demandés  Subsector, 8b. Urbionense Subsector, 8¢, Moncayense Subsector; Castellano-Mastrazgo-
-Manchega Province: 9, Castellano-Duriense Sector, 10. Celtibérico- Alcarefio Sector.

Location of the commented syntaxa: Ulicion minoris, Daboecienion: [ Ulici-Ericetum ciliaris, @ Vaccinio
myrelli-Ulicetum gallii, * Erico tetralicis-Ulicetum gallii, % Ulici ewropaci-Ericetum vagantis, ¥ Halimio
umbellati-Daboecienum cantabricae, O Arctostaphyle crassifoliae-Daboecietum cantabricae, +r Ericetum
seopario-vagansis, B Daboecio cantabricae-Ericetum araponensis; Genistion micrantho-anglicae: & Genisto
anglicae-Ericetum vagantis, A Genisto anglicae-Daboecietum cantabricae, W Euphorbio polygalifoliae-
-Ericemm vetralicis, Ericion umbellatae: O Genisio pilosae-Ericetum aragonensis, % Calluno vulgaris-
-Gienistetum occidentalis, Dactylide-Ulicenion maritimi: % Ulici humilis-Ericetum vagantis, * Genisto
accidentalis-Ulicetum maritimi,

Ulex dominated heathlands

The classification of the non-hygrophilous heathlands dominated by Ulex presented a
complex situation. These communities are abundant on the Atlantic side of the Cantabrian
Fringe, under wet, oceanic climatic conditions {Santanderian-Biscaian and Eastern Basque
Subsectors, Fig. 1), Two species of Ulex, such as U ewropaens (ranging from the sea-level



262 J. Loidi et al.

§+MF
a
R 0
- - . o
B * o v BE e a
oo & O a0
- e g ¥
e &
R -.‘ '%".? o g
' e o oo 00
1 ~¢-' C:‘l-‘g. . o o o
{ . ® d *a? o
L a* P e Bgea W0
el 3 . Gf‘-i o &
-:. b I..". R B . .
i+
k " . - Oy # *+
- - .'
- o
at ., -
1 [ Il i [w il ]
+a0 = +35
Modis 1
a5l

Fig. 2. DCA ordination of the reduced Daboecienion cantabricae data set. (Halimio wmbellas-Daboecienm
cantabricae, Arctosiaphylo crassifoliae-Daboecietum cantabricae, Ericetum scopario-vagantis and Daboecio
cantabricae-Ericetum aragonensis were discarded). Dlici-Ericetum ciliaris (00); Vaccinio myrtilli-Ulicesum
sallii (%) Erico terralicis-Ulicetum gallii (Q); Ulici eurapaei-Ericetum vagantis (@),

up to 700 m) and U, gallii s.]. (found from low altitudes up to 1700 m) occur here. In the
colline and low-montane belts, both species co-exist, while in the middle and upper montane
belts only U gallii occurs. GUINEA (1949) validly published the Ulici-Ericetum vagantis
based on data from the surroundings of Gernika at low altitudes. Recently, Diaz GONZALEZ
& FErNANDEZ PRIETO (1994) chose a type for this name from amaong the relevés of that table,
but the relevé chosen only contained U. europaeus, and so the name selected had to be Ulici
ewropaei-Ericeium vagantis (Rec. 10D). BRAUN-BLANQUET (1967), who did not mention the
work of GUINEA, proposed the name Daboecio-Ulicetum enropaei to incorporate all the
gorse-rich heathlands of the Atlantic coast. He further subdivided the association into two
subassociations, i.e. one for low altitudes (with U. europaeus) — lithodoretosum and one for
high altitudes (rich in U. gallif) — ulicetosum gallii, RIvas-MARTINEZ (1979) accepted the idea
of splitting these heathlands into two subunits and suggested two associations based on the
ariginal subassociations of BRAUN-BLANQUET. It becomes clear, however, that the
Daboecio-Ulicetum europaei lithodoretosum BR-BL. 1967 is a later synonym of the
Ulici-Ericetum vagantis GUINEA 1949, and thus the latter name prevails. There is a difficulty
in the interpretation of the Daboecio-Ulicetum europaei ulicetosum gallii Br.-BL. 1967 in
that the chosen type (by Rivas-Martingz 1979) contains no U ewropaeus, despite this species
being frequent in those places where the type relevé was made. We assume that UL ewropacus
remained probably unobserved by BRAUN-BLANGQUET, This suggests that the ulicetosum gallii
is also a synonym of the Ulici-Ericetum vagantis GUINEA 1949, because its nomenclatural
type comes from an area in which both gorse species co-exist (a characteristic feature of the
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Fig. 3. DCA ordination of the non hygrophilic heathlands original from Alava-Navarran subsector and the
Ibérico-Soriano  and  Castilian-Cantabrian  sector.  Erico  retralicis-Ulicetum  pallii (1) Halimio
wnbellatae-Daboecietum cantabricas (W); Arciostiaphvlo crassifoliae-Daboecietum cantabricae (@) Ericesm
seaparie-vagantis (O), Daboecio cantabricae-Ericeium aragonensis ) Genisto pilosae-Ericenim aragonensis
i # ) Callune valgaris-Genistetum occidentalis (%),

Ulici-Ericetum). Thus, both units of BRAUN-BLANQUET belong to the same association but,
consequently, the montane heathlands in which U/, europaens is absent need to be grouped
within a unit of its own. The only validly published syntaxon available is the
Daboecio-Ulicetum gallii vaccinietosum myrtilli (Lot 1983), a type which is clearly of
montane distribution and contains no U, europaeus. For that reason, we accept two associations;
a colline-submontane — Ulici ewropaei-Ericetum vagantis, and a montane — Vaccinio
myriilli-Ulicetum gallii. The diagram of Fig. 2 shows both associations separated on an
ordination plane.

Castilian-Cantabrian communities

Fig. 3 shows the ordination of the relevés from the Alava-Navarran Subsector,
Castilian-Cantabrian Sector and [bérico-Soriano Sector. The Castilian-Cantabrian relevés form
a distinct group from the others, corresponding to another area, and it is therefore necessary
0 propose a new syntaxonomical treatment for them.

The Castilian-Cantabrian Sector has a submediterranean climate and calcareous rocks
dominate the geology of the region. These conditions are unfavourable for the development
of heathlands. Nevertheless, suitable conditions can be found in some areas due to the high
altitude, increased rainfall and patches of sandstone. As a result there is a significant
representation of heathland vegetation in this Sector, although it is very fragmented and, due
to the particular climatic and geological conditions, it is characterised by a high
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species-richness. In this sense, the situation is the opposite to that in the Basgue-Cantabrian
Sector in which heathlands occupy large areas but diversity is lower.

Two main associations can be recognised in this Sector: the Arciostaphylo
crassifoliae-Daboecietum cantabricae (humid areas) and the Ericetum scopario-vaganiis (dry
areas), both showing a strong influence of the neighbouring stands of basiphilous scrub
belonging to the Genistion occidentalis (Festuco hystricis-Ononidetea striatae).

The former community occurs in mountainous areas over marly soils with a high
waler-retention capacity. This association can be subdivided into three geographically distinct
subassociations. The latter association, the Ericetum scopario-vagantis, contains fewer
Calluno-Ulicetea species because it is found in somewhat drier habitats on patches of sand.
The distribution of this community is patchy, consisting of many “islands” surrounded by the
dominant Genistion occidentalis scrub,
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APPENDIX

Syntaxonomical synopsis

Calluno-Ulicetea BR.-BL. et TOXEN ex KLIKA et HADAC 1944

This class comprises scrub of acid soils with raw humus dominated by ericaceous shrubs, especially by
heather, common in regions of high precipitation in W Europe as well as N Moroceo. In the Mediterranean
high precipitation is needed to compensate for summer-drought. The Calfuso-Ulicetsa are found from the
seg-level up to the lower limit of the subalpine-oromediterranean belts.

Character-taxa: Calluna vulgaris, Carex pilulifera, Erica tetralix and Genista pilosa,

Ulicetalia minoris QUANTIN 1935

Syn.: Calluno-Ulicetalia (QUANTIN 1935} TOXEN 1937, Ulicetalia BR.-BL. ex ROTHMALER 1934;
Erico-Uliceralio BR.-BL. et al. 1964,

Heathlands of Atlantic, Mediterranean-Theroatlantic and western north- African (Tingitania) distribution, in
which some species of Ulex may become dominant.

Character-taxa: Agrosiis curtisii, Erica australis subsp. aragonensis, E. ciliaris, E. cinerea, E, vagans,
Euphorbia polvgalifolia subsp. polvgalifolia, Genisiella tridensata, Halimium alysseides, Lithodora prosirata,
Scorzonera humilis, Simethis mattiazzi, Xelantha tberaria and Viela lactea,

Ulicion minoris MaLCurm 1929

Syn.: Ulicion minoris DUVIGNEAUD 19494 (art. 22).

Atlantic communities of heath and gorses (Llfex).

Character-taxa: Cirsium filipendulwm, Erica cillaris, Preudarvhenatherum longifoliven, Serratula tinctoria,
Lilex ewropaens and U gallii.

Daboecienion cantabricae IUPONT ex RIVAS-MARTINEZ 1979

Syn.: Daboecion cantabricae DUPONT 1975 nom. inval. (ant. 2b, 8), Daboecienion camtabricas
Rivas-MARTINEZ in RIvaS-MARTINEZ et al. 1991.

Cantabrian communities,

Character-taxa: Daboecia cantabrica, Laserpitium prutenicum subsp. dufourianum.

Ulici-Ericetum ciliaris BR.-BL. 1967

Lectotypus: BRAUN-BLANQUET (1967: Tab. 25, rel, 4). Lectum: Lol et al. (1996).

Syn.: Daboecio-Ulicetum gallii ericetosum ciliaris RIvas-MARTINEZ et al. in C. NAVARRD 1952,

Wel 1o hygromorphic soils originating on substrata of low permeability; colline, submontane; humid to
hyperhumid; Basque-Cantabrian.

ertcetosum vagantis (RIVAS-MARTINEZ 1979) LoiDl et al. 1996

Type is the same as in the association.

Syn.: Cirsio filipenduli-Ericetum ciliaris BR.-BL. et al. 1964 ericetosum vagantis RIVAS-MARTINEZ 1979,
Dabeecio-Ulicetum pallii evicerosum ciliaris RIVAS-MARTINEZ et al. in C. NAVARRO 1982 p. p. excl. typus).

ericetasum tetralicis LOIDI et al. 1996

Lectotypus: BRAUN-BLANQUET [1967; Tab. 25, rel. 12).

Syn.: Daboecio-Ulicetum gallii evicerosum ciliaris RIVAS-MARTINEZ et al. in C. NAVARRO 1982 p.p. incl.
typus. Strongly hygromorphic soils,

Vaccinio myrtilli-Ulicetum gallii ass. nova

Holotypus: LOIDI {1983: Tab. 35, rel. 9).

Incl: Daboecio-Ulicetum gallii vaccinietosum myrilli Lo 1983; Daboecio-Ulicetum europaei ulicerasum
gallii BR.-BL. 1967 p. min. p. excl. typus; Daboecio-Ulicerum cantabrici genistetosum pilosae RIVAS-MARTINEZ
etal. 1991,

Montane (and colline in some continental valleys of the Cantabrian Mis. ) humid-hyperhumid; Biogeographic
units; Basque-Cantabrian, Ovetense, Central-eastern Orocantabrian,

Erico tetralicis-Ulicetum gallii LOIDI et al. in HERRERA 1995
Holotypus: TARAZONA & ZALDIVAR (1987 Tab. 1, rel. 7).



Heathlands of the lberian Peninsula 267

Incl.: Dabeecio-Ulicetum gallii ericetosum tetralicis TARAZONA el ZALDIVAR 1987,
Muontane; hyperhumid; Basque-Cantabrian.

wlicetosum gallii LoIDI et al. in HERRERA 1993

Type is the same as in the association.

Mid-montane.

Juniperetasum alpinge LO1D1 et al. in HERRERA 1995

Holotypus: HERRERA (1995: Tab. 73, rel. 21).

High-mwontane.

Ulici Europaei-Ericetum vagantis GUINEA 1949

Lectotypus: GUINEA {1949: Tab. 10, rel. 5). Lectum: DIAZ GONZALEZ & FERNANDEZ PRIETO (1994: 392).

Syn.. Daboecig-Uicetum euwropaei BR-BL, 1967; incl. Dabeecio-Ulicetum europaei BR-BL. 1967
lithedaretosum BR.-BL, 1967; incl. Daboecio-Ulicenm europaei ulicetosum gallii BR.-BL. 1967 p.max.p. incl,
typus; Daboecio-Ulicerm gallii (BR-BL. 1967} RIvas-MARTINEZ 1979, Daboecio-Ulicetum cantabric
(BR.-BL. 1967) RIVAS-MARTINEZ 1979 corr. RIVAS-MARTINEZ et al. 1991 (art, 22},

Thermocolling, colline and submontane; humid-hyperhumid; Basque-Cantabrian, Ovetense and Northern
Galician- Astunan, Heathland with Ulex ewropaens, U, gallii and Erica vagans.

ericetasum vaganiis GUINEA 1949

Type is the same as in the association.

Throughout the range of the association.

genistetosum occtdentalis (C, NAVARRO 1982) comb. nova

Holotypus: C. Navarro (1983 Tab, 25, rel. 1),

Basionym: Daboecio-Ulicetum gallii genistetosum occidentalis C. Navarro 1982

Transitional unit to the Genistion occidentalis of contact with limestone and flysch.

Halimio umbellati-Daboecietum cantabricae FERNANDEZ PRIETO et LOIDI ex LOIDI ef al. 1996

Holotypus: FERNANDEZ PRIETO & Loioi (1984; Tab, 2, rel. 3).

Syn.: Halimio wmbellari-Daboecienm camtabricae FERNANDEZ PRIETO et LOIDI 1984 nom. inval. {art, 5).

Supramediterranean, montane; subhumid-humid; Castilian-Cantabrian, Southern Cantabrian, Campurriano-
~Carricnés.

diaboecielosum cantabricae FERNANDEZ PRIETO et LOIDI ex LOIDI et al. 1996

Type is the same as in the association.

Supramediterranean; Castilian-Cantabrian.

wlicetosum gallii FERNANDEZ PRIETO et LOIDI ex LoIDI et al. 1996

Holotypus: FERNANDEZ PRIETO & LoDl {1934: Tab. 1, rel. 12).

Syn.: Daboecio-Ulicetum gallii halimietosum wmbellai FERNANDEZ PRIETO et LOID1 1985 nom. inval.
{art. 5).

Mesomontane; Southern Cantabrian,

penisterosim pilogee FERNANDEZ PRIETO et LoDl 1984

Holotypus: FERNANDEZ PRIETO & Lo (1984; Tab. 2, rel. 7).

High-montane; Altocampurriano,

genistelletosum tridentatae FERNANDEZ PRIETO et Loim 1984

Holotypus: FERNANDEZ PRIETO & LOIDI {1984 Tab. 2, rel. 10).

Mesomontane; Campurriano-Carmionés.

Arctostaphvle crassifoline-Daboecietum cantabricae ass. nova

Holotypus: La Melina {Burgos), 850 ma.s.l, 50 me, 9.VIIL 1991, Calluna vilgaris 5, Arctostaphylos wa-urst
subsp. crassifolia 3, Erica cinerea 3, Erica vagans 2, Cistus salviifolius 2, Preridium aguilinum 2. Avenula
sulcata |, Potentilla montana |, Genista occidentaliy 1, Xolantha tuberaria 1, Doryonium pentaphylium 1,
Avenula mirandana |, Festwca rubra 5., 1, Silene legionensis |, Quercus pyrenaica juv. 1, Thesium divaricatun
1, Gewmn sylvaticum +, Thymelaea ruizii +, Daboecia cantabrica +, Carex flacca +, Quercus faginea juv. +,
Geranium sanguinewm +, Quercus rotundifolia juv. +, Asperula cynanchica +, Vicia cracca +, Carex humilis
+, Linum mellett +,

Castilian-Cantabrian, Alava-Navarran,

daboectetosum cantabricae subass, nova
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Type is the same as in the association.

Castilian-Cantabrian.

wlicetosum gallii TARAZONA & ZALDIVAR subass. nova

Holotypus: TARAZONA & ZALDIVAR (1987 Tab. 2, rel. 1).

Syn.: Daboecio-Ulicetim gallii arcrostaphyletosum crassifoliae TARAZONA et ZALDIVAR 1987 nom, inval,
(art. 5)

Castilian-Cantabrian { Tesla).

wlicetosum europael subass. nova

Holotypus: Monte Cervera, Sierra de Cantabria (Alava), deep soil, 1230 m a.sl, 100 m?, 25.VIIL1992,
Ulex europaeus 3, Erica vagans 3, Erica cinerea 2, Daboecia cantabrica 2, Avenula sulcata 1, Calluna vidgaris
1, Potentilla erecta |, Brachypodium rupestre 1, Genista pilosa 1, Danthonia decumbens +, Agrostis capillaris
+, Serratila tinctoria +, Stachys officinalis +, Potenrilla montana +, Helionthemum nummularium +, Rumex
acetosa +, Solidago virgaurea +, Silene vulgaris +, Thymelaea ruizii +, Lotus sp. +.

Alava-Navarran,

Ericetum scoparip-vagantis ass. nova

Holotypus: Bozoo (Burgos), 900 m as.l., 80 me, 13.%.1990. Erica scoparia 4, Cistus salviifolius 2, Erica
vagans 2, Juniperus oxveedrus 2, Erica cinerea 1, Calluna vulgaris 1, Potentilla montana 1, Doryonium
pentaphyllum |, Genista scorpius |, Arctostaphylos crassifolia 1, Spiraea obovata 1, Filipendula vulgaris 1,
Thymus vulgaris 1, Lavandula latifolia 1, Quercus rotundifolia juv. |, Potentilla neumanniana 1, Geun
sylvaticum |, Thymelaea ruizii +, Aphyllanthes monspeliensis +, Teucrium chamaedrys +, Helichrysum stoechas
+, Helianthemum canum +.

Castilian-Cantabrian.

ericetosum scopariae subass, nova

Type is the same as in the association.

Sandy-loamy soils.

lavanduletosum pedunculatae GARCIA-MUANGOS subass, nova

Holotypus: DE ONA A PiNO DE BUREBA (Burgos), 600 m as.l., 30 mz, 17.VIL1991. Erica scoparia 5,
Cistus salviffelius 1, Calluna vulgaris 1, Erica cinerea |, Elaeoselinum gummiferum |, Lavandula pedunculara
I, Thymus mastichina 1, Doryenium pentaphyllum |, Genista scorpius |, Amelanchier ovalis 1, Quercus
retuneifolia juv, 1, Brachypodium retusum 1, Phillyrea angustifolia 1, Quercus faginea juv. 1, Bupleurum
rigidum |, Helichrysum stoechas |, Anthoxanthum odoranam |, Erica vagans +, Sorbus domestica +, Juniperus
axyeedrus +, Sanguisorba minor +, Quercus coccifera +, Centaurea ormata +, Rubus ulmifolius +, Anthericum
liliage +, Carling vilgaris +, Malus sylvestris +, Rosa corymbifera +, Sedum forsteranum +.

Pure sandy soils.

Daboecio cantabricae-Ericetum aragonensis RIVAS-MARTINEZ in FERNANDEZ PRIETO et LOIDI 1984
Holotypus: FERNANDEZ PRIETO & Loam (1984 Tab. 3, rel. 3)
Colline, montane; humid-hyperhumid; Orocantabrian.

Dactylido maritimae-Ulicenion maritimi (GEHU 1975) suball. nova

Lectotypus: Ulici {(enropaei) maritimi-Ericenam cinereae (1M, GEHU 1962) 1.M. et 1. GEHU 1973 ( Collogue
Intern, Végédr, Landes Lille: 187). Lectum: hoc loco,

Bas.: Dacrylide maritimae-Ulicion maritimi GEHU 1975 (ant. 27); Ulicenion maritimo-humilis (GEHU 1975)
Rivas-MarTINEZ 1979

Cantabrian coastal heathlands with cushion-shaped gorses developed on coastal cliffs under influence of
air-borne salt spray.

Character and differential taxa: Anthyllis vulneraria subsp. iberica (dif.), Armeria ewskadiensis (dif ),
Asparagus prostratus, Dactylis glomerata subsp. maritima (dif), Ulex curopaeus 1. maritimus.

Ulict (gallii) humilis-Ericetum vagantis FERNANDEZ PRIETO et LOIDI 1984
Holotypus: FERNANDEZ PRIETO & LOIDI {1984: Tab. 11, rel. 2).
Communities over hard limestones along the eastern half of the Cantabrian coasts.
ericetosum vagantis FERNANDEZ PRIETO et LoiDn 1984
Type is the same as in the association.
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Shallow soils,

ulicetosum maritimi FERNANDEZ PRIETO et LoiDn 1984
Holotypus: FERNANDEZ PRIETO & LoiDi {1984: Tab. 11, rel. 10,
Deep soils.

Creniste occidentalis-Ulicetum maritimi C. NAVARRO 1983
Holotypus: C. NAVARRO (1983 Tab. 4, rel. 5).
Communities over easy-eroding rocks (e.g. flysch) along the castern Cantabrian coasts.

Grenistion micrantho-anglicae RIVAS-MARTINEZ 1979

Hygrophilous heathlands of Mediterranean-Ibero- Atlantic distribution developed on gley soils containing
ANMOOr OTZanic matter.

Character and differential taxa: Erica tetralix (dif)), Genista anplica and Genista micrantha,

Genisto anglicae-Ericetum vagantis RIVAS-MARTINEZ et TARAZONA in RIvas-MARTINEZ 1979
Holotypus: RIVAS-MARTINEZ (1979 Tab. 19, rel. 2).
Supramediterranean; [bérico-soriano, Castilian-Cantabrian.
ericetasum vaganiis RIVAS-MARTINEZ et TARAZONA in RIvas-MaRTINGEZ 1979
Type is the same as in the association.
Gley but not permanently stagnant soils of the ibérico-soriano and castilian-cantabrian areas.
cistetosum laurifolii TARAZONA ex Loim et al. 1996
Holatypus: TARAZONA (1984; Tab. 4, rel. 16).
Syn. Genisto anglicae-Ericetum vaganiis cistetosiom laurifolii TARAZONA 1984, nom. inval, (an, 5)
Southern flanks of the Sierra Mencilla; subhumid
ericerosum tetralivis G. NAVARRO in LOIDI et al. 1997
Holotypus: Loand et al. (1997: 324).
Ibérico-Sonano; stagnant depressions.
ericetosum scopariae G. NAVARRO ined.
Southern Urbionense (Cuerda del Pozo dam).
arctastaphvietosum crassifolioe PERALTA et BASCONES 1997
Holotypus: PERALTA & BASCOMES (1997: Tab. 1, rel. 11).
Leire, Ildn and Orba.

Genisto anglicae-Daboecietum cantabricae BASCONES el PERALTA in LOIDI et al, 1996

Holotypus: TARAZONA (1984: Tab. 4, rel, 21).

Incl: Genisto anglicae- Ericetum vagantis daboecietosum cantabricae TARAZONA 1984, nom. inval. (art. 5)

Montane; humid-hyperhumid; Alava-Navarran, Southern Cantabrian and Castilian-Cantabrian,

daboecielosum cantabricae

Type is the same as in the association,

Adava-Mavarran and Castilian-Cantabrian.

wlicetoswm gallii Lo, FERNANDEZ PRIETO, A. BUENO et M, HERRER A subass. nova

Halotypus: From Las Machorras to the Pico de la Churra, Espinosa de los Monteros (Burgos), 300 mas.1,
100 m°, 12.VL1990. Erica cinerea 3, Preridium aquilinum 2, Ulex pallii 2, Genista micrantha 2, Evica vagans
2, Daboecia cantabrica 2, Pseudarrhenatherum longifolium 2, Calluna vulgaris |, Agrostis curtisii 1, Porentilla
erecta |, Potensilla mentana 1, Carex pilulifera 1, Lotus comiculams 1, Polvgala serpyllifolia |, Hieracium
pilogella 1, Anthoxanthum odoratum +, Digitalis parviflora 4, Senecio syivaticus +, Hypericum pulchrum +,
Genista florida subsp. polygaliphylla +, Jasione laevis +, Carling vulgaris +, Galiwm verum +, Stachys officinalis
+, Arenana montana +, Lithodora diffusa +. Erica arborea +.

Humid; Southern Cantabrian.

Euphorbio polygalifoliae-Ericetum tetralicis FERNANDEZ PRIETO et Lo 1984
Holotypus: FERNANDEZ PRIETO & LOID(1984: Tab. 3, rel. 1).
Montane; Southern Cantabrian, Campurrianc-Carrionés,
ericetasum tetralicis FERNANDEZ PRIETO et LOIDI 1984
Type is the same as in the association.
Campurriano-Carrionés,
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ericetosum vagantis FERNANDEZ PRIETO et LoiDl 1984
Holotypus: FERNANDEZ PRIETO & LoD {1984 Tab. 5, rel. 3).
Southern Cantabrian.

Ericion umbellatae BR-BL. et al. 1952

Mediterranean-Ibero- Atlantic heathlands: thermo-, meso- and supramediterranean; central-western and
south-western parts of the Iberian Peninsula and NW Morocco.

Character-taxa: Genistella tridentata, Cistus psilosepalus, Halimium ocymoides, H. wmbellatum. Erica
ausiralis subsp, aragonensis and Lezula lacrea.

Genista pilosae-Ericetum aragonensis RIvAS-MARTINEZ 1979
Lectotypus: Rivas-MARTINEZ (1979: Tab. 11, rel. &)
Supramediterranean; humid-hyperhumid; Ibérico-Soriano.
ertcetosum aragonersis RIVAS-MARTINEZ 1979
Type is the same as in the association
cistetosum laurifolil TARAZONA ex LOIDT et al. 1996
Lectotypus: TARAZONA (1984: Tab. 3, rel. 12},
Swn.: Genisto pilosae-Ericetum aragonensis cistetosum laurifolii TARAZONA 1984 nom. inval, (art. 5).
genistetosum anglicae TARAZONA ex LOID et al. 1996
Transitional to hydromorphic soils,
Lectotypus: TARAZONA (1984: Tab. 3, rel, 15).
Syn.: Genisto pilosae-Ericetum aragonensis genistetosum anglivae TARAZONA 1984 nom. inval. (art. 5).
evtisetosum oromediterrane; RIVAS-MARTINEZ 1979 corr.
Upper supramediterranean, transitional to the oromediterranean belt.
Halotypus: RIVAS-MARTINEZ (1979: Tab, 11, rel. 1).
Swn.: Genisto pilosae-Ericetum aragonensis cytisetosum purgantis RIVAS-MARTINEZ 1979 (ant. 43)
daboecietosum cantabricae TARAZONA ex LOID et al, 1996
Dremandés subsectar, rainy arcas of cantabrian influence,
Lectotypus: TARAZONA (1984; Tab, 3, rel. 23).
Syn.: Genisto pilosae-Ericetum aragonensis daboecietosum cantabricae TARAZONA 1984 nom. inval. (art. 5
prevospartetosum tridentati G. NAVARRO ined,
Upper supramediterrancan (1500 to 1750 m) in Urbidn mountain. Represents an orophytic and somewhat
continental version of the association.

Calluno vulgaris-Genistetum occidentalis RIVAS-MARTINEZ et G. NAVARRO in G, NAVARRO 1989
Holotypus: G. NAVARRO (1989; Tab. 14, rel. 6).
Supramediterranean; humid-hyperhumid; Moncayense.
genistetosum occidentalis RIVAS-MARTINEZ et G. NAVARRD in G. NAVARRD 1989
Type is the same as in the association.
Medium altimdinal range of the distribution of the association.
ericetosum aragonensis RIVAS-MARTINEZ et G. NAVARRO in G. NAVARRO 1989
Holotypus: G. NAVARRO {1989: Tab. 14, rel, 9).
High altimdinal range of the distribution of the association ( Fages sylvarica belt).
genistetosum micranthae RIVAS-MARTINEZ et G. NAVARRO in G. NaVARRO 1989
Holotypus: G, NAVARRD (198%: Tab. 14, rel. 12).
Wel sols.
lavanduletosum pedunculatae RIVAS-MARTINEZ et G. NAVARRO in . NAVARRO 1989
Holotypus: G. Navaro (1939: Tab. 14, rel, 15).
Low altitudinal range of the distribution of the association {Quercus pyrenaica belt).
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Table 1

Ulici-Ericerum ciliaris (Daboecienion cantabricae) and Dacrylido maritimae-Ulicenion maritimi. 1-16
Ulici-Ericerum  ciliaris (1-9 ericetosum ciliaris, 10-16 ericetosum  tetralicisy; 17-18 Ulici  (gatlii)
fwmilis-Evicetum  vagantis (17 evicetosum  vagantis, 18  wlicetosum  marivimi);, 19-20  Genisto
occidentalis-Ulicerum maritimi.

Mo, of column 1 2345678 910111213141516 17181920

Mo, of relevés 4 51062215162 1 3 6 56411 840635

Differentials of the Ulici-Ericetum ciliaris (Daboecienion)

Erica ciliaris [ VYV Y VY VVvalivvyail

Agrastis curtisii ITINVIVIVIIOIVZ 1 3mMIOV 4 1 1

FPseudarrhenatherum longifolium [1 V VIVIV . ¥V 2 1 2 VV VYV 3 1 1

Calluna vulgaris 1IVVIVIVIVIV 2 . 2 VIIIN 4 1

Maolinia caerulea s.1. inromnw.om. 1 IVIV ., 1

Ulex europaeus 4 11 ¥ + Vo2 .3 . .I0.

Daboecta cantabrica 1 VVIVIV . . .V ., . 41

Danthenia decumbens Lom. 1.1 .11 .10%¥%

Differentials of the Liici-Ericetum ciliaris ericetosum tetralicis

Erica tetralix S AR b L l| :

Differentials of the Dactylide maritimae-Ulicenion maritimi ——

Pulicaria odora O I 11 - 1|

Diaweus pummifer - B - RO - ' S i 11 |

Crenista occidentalis CER G S S G S B et ) T R

Lewcanthemum crassifolium M M ameoR B G % o W w a0 i ] MW

Daciylis maritima S T L 1

Lotus crassifolius ToEn i omTmLOSE 2 IR R N [ 1 1 e T 1

FPlantage maritima BB Rioawem m B oS ow G- N e 1Y | | 3 |

Koeleria plauca Lo moaemn o M oM g e pevayn FIEEEETR G

Stlene maritima P I S 1

Lilex enropacus var. maritimus o0 amaAER W N B R FOF B ann| iideNEw

Anthyllis iberica 1 IV .|
—_—

Character species of the high-rank units

Eriva vagans 4 MY VIVIVVY 2 1 31IIIV 311 V4VYyY

Eriva cinerea 4IVIVIVV VYV 21 2VIV4 11 IVZIII

Potentilla erecta 4 VVVIVVIVI I 2 o OV:4.11 OI2 .1

Ulex gallii 4dMVVY . ¥V2 _ 3IVVV4l1l1 4 :

Lithodera prostrata aVIVIImImwi 1 . . ovza2i1i —

Cirsivm filipendulum AODIVIED . O . . . @ IIV2 B 1|

Serratula tincroria L. IVIIm s Il 1 Vviliil

Avenula sulcata wei D ot bl e e o 1o e g

Scarzonera humilis T T S

Euphorbia angulata GAsiE i B OR oE W oS om BRSNS I o ek s

Cistus salviffolius wermliin o WO B R B W EndE sn EUEESN

Cienista pilosa v |

Companions

Preridium ageilinum FIIVINVIVYV V I 1 3IVIN3 11 I3 .10

Brachypaodium rupestre zm.. . MmMmoii3rIL. 1. v4avil

Blechnum spicant D+ I T IV I A | 0N ) e R

Scilla verna SnnmmrI .. .0 . 2 O-% .. . .. A1 10-.

Stachys officinalis .. IETVET ., . .ol L, ST

Salix afrocinerea sl el WMo 5 o ERLeTEEsss A
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Mo, of column 1 23 45678 921011121314151617181920
Agrostis capillaris WA o i 4 T © B oifitte sl
Schoenus nigricans 1 + 1 + R A IR L 0 | | Y
Picris hieracioides 11 + 1 + | mi . .
Smilax aspera oL * + + I g 2 VI
Hypochoeris radicara 1 1 + T I m . I
Asphodelus albus . | I ] nma i
Teucrium scorodonia n 1 n I 1 | v
Carex flacca .o ® + . o+ I I 11
Viela silvestris agg. N | B A" B | 1

Quercus pyrenaica LAY x I I min .
Hypericum pulchrum . e | S 1 L1
Polygala serpyllifolia om+ 1 Vo4 g
Potentilla montana S S | SR | v mi

Lotus corniculatus 11 I | .

Galium saxatile I + SRR T | e I

Festuca rubra agg. 1] S I 1 .1

Simethis martiazzi + . O3 ..o e
Centaurea nigra s.1. T T c m o b ow o o INEL
Lithodora diffusa el R e R e e | | o S | IR
Quercus robur Voo salloa Ve o 2 B g

Carex binervis 1 I . o e e ow ow LA s

Serratula seoanei Lm. ... ... . .1 V2

Frangula alnus N SR SN e S ol |

Deschampsia flexuosa SR RS T N
Plantago lanceolata T T T T I R TR ko |
Clentiana preumonanthe 1 . .1 .0,

Leontodon tararacoides I +

Solidago virgaurea EIV |

Lobelia urens 1 n .o

Laserpitium dufourianum B | R
Rubia peregrinag PR e R T I PR O - I e G
Rubus wlmifolius g o B T M s IV

Prunelln hastifolia o b i aewrs g o O w3

Ulici-Ericetum ciliaris ericetosum vagantis: 1. Lo (1983): @b, 35, rels.; 11-14: sub Dabeecio-Ulicenm
gallii ericetosum ciliariy; 2. CATALAN (1987): tab. 9, rels. 4, 6, 7: sub Daboecio-Ulicetum gallii ericetosum
ciltaris; b, 10, rels, 3, 4: sub Daboecio-Ulicetum europael ericetosum ciliaris; 3. BRAUN-BLANQUET (1967 ):
tab. 25, rels. 3-9, 11. 15, 16; 4. C. NaAvARRO 1980, tab. 24, rels. 1-6: sub Daboecio-Ulicerum gallii ericetosum
ciltaris; 5. HERRERA (1995): tab. T1, rels. 4, 5: sub Ulici europaei-Ericetum vagantis; tab. 72a, rels. 13, 15-26:
sub Daboecio-Ulicetum cantabrici wlicetosum cantabrici; tab. 72b, rels. 2-7, 9 sub Daboecio-Ulicetum
cantabrici genistetosum occidentalis; 6. GUINEA (1949): tab, 10, rels. 11-21, 23-26: sub Uleto-Ericetum:; 7.
Unpublished relevés; 8, Rivas-MARTINEZ et al. ( 1985), tab. 2, rels. 2, 3: sab Cirsio filipenduli-Ericetum ciliaris
ericetosum vagantis; 9. PERALTA DE ANDRES et al. (1989): tab. 2, rel. 6: sub Daboecio- Ulicenum galli; ericefosum
tetralicis: 10. RIVAS-MARTINEZ et al. (1985); wb. 2, rels. 1, 4, 5 sub Cirsio filipenduli-Ericetum ciliaris
ericetosum vagantis; 1 1. ONAINDIA (1986): tab. 14, rels. 7-12: sub Daboecio- Ulicetum gallii ericetosum ciltaris;
12, CATALAN (19873 tab. 9, rels. 1-3, 5, & sub Dabeecio-Ulicetum gallii ericetosum ciliaris; 13,
BRAUN-BLANQUET (1967): tab. 25, rels. 1. 2, 10, 12-14; 14, C. NAVARRO (1980): tab, 24, rels.7-10, sub
Daboecio-Ulicetum gallii ericetosum ciliaris, 15, HERRERA (1995): tab, T2a, rel. 15: sub Daboecio-Ulicetum
cantabrici wlicetosiom cantabrici; 16. PERALTA DE ANDRES et al. (1989): tab. 2, rel. 5; sub Daboecio-Ulicerum
gallii; Ulici {gallii} humilis-Ericetum vagantis typicum: 17. FERNANDEZ PRIETO & Loiol { 1984b): wb. 11,
rels. 1-8; wlicetosum maritimi: 18, FERNANDEZ PRIETOD & Lompl (1984b): tab. 11, rels. 9-12.; Genisto
oceidentalis-Ulicetum maritimi: 19. FERNANDEZ PRIETO & LoiDI {1984b): ab. 12, 6 rels. 20. C. NAVARRO
(1980): tab. 26, 5 rels.



Tahle 2. Dabsectenion contabricae (excl, Dlici-Ericetum ciliaris), |-T Vaccinte myrulli-Ulicetm gallii, 8-123 Erico tetralicis-Uliceten gallit (8-12 wlicetoswm gallii, 13 Juniperetosim alpinaed,;
14-2% Liici ewropaei-Ericetam vagantis {14-24 erlcerssum vagarris, 25-29 genisetann sccidentalis), 30-34 Halimio wnbellati-Daboecietom cantabricae (30 doboecietosin canabricae, 31
whicesasum gallit, 32 penisterosum pilosae, 33 genistelletosum tridencaroe, 34 ertcetosam wmbellatae); 35-38 Arctostaphyls crassifolive-Dabocciensn cantabricas (33 daboecietomm cantabricae,
36 wlicerosum paliii, 37-38 ulicetosum europacil; 39-41 Ericenum scopario-vaganiis (39-40 ericetonum seoporiae, 41 iavandaletosum pedunculanae); 42 [haboecio cantabricae-Ericetin aragonensis,

Mo, of column | 2 3 4 % & 7 B 9 1011 1213 14 1516 17 1% 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 39 40 41 42
Mo, of relevés 04 5174 71442 E 21 8 6 8 1498 13255 202 113202031087 %62 23 7S5 §18I16E 356
Differentials of the associations and sul fations
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Character species of the high-rank units
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Aprosris curtisii Vv 3 . N2 ¥V IoOvImyyIivyvumnnomy . Iinonimniniv vyl z21mnm. .

Ulex gallii m 2oV 4 miwymyvy oy vy vy vywy Ve V¥ Yy iliyiwvyy - owa G I I R E
Avensla sulcaia - nmil miv + 1 A 1 ot R ANPTIN | Lomo1 oI Y 2 2 xrVvIIDNIVINDI I IR
Serrarula tinciaria A T (1 mnm i mn .m . |1 R S I | o . I 111 11 . 1M1 ;
Prewdarrhenatherum longifolivm . 4 I v 1 m ] vymyvy v . mmwmw i 2 I n. Lo .
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No, of column 1
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Mo of column
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Mo, af column 1 2 3 4 5 6 7 B 9 10010 12 13 14 15 16 17 IR 1% 20 21 22 23 34 25 26 27 28 29 30 31 12 33 34 15 36 37 38 39 40 41 42
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Miv, of columin 1 2 3 4 5 6 7 8 9 1011121301415 1617 18 19 20 21 22 23 24 25 26 27 2§ 20 30 31 32 33 34 35 36 37 3R 39 40 41 42
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Xolantha neheraria S PO B oim dr 3 o8 B e oense e oamoae SIS ) ; i R . . S R |
Serraiula seoahe LR N W W i L Ta R PR SRR I T T S R S S D | ! i
Centaureq debequy e B RR N MR MG M R 4 woremstn me e me owene ees HOE w0 ow g |

Derctylin glomeraia v oRm ot Wowe O3 . . G S R L T | 2

Tuberaria gunara i e ; = % TR e e e Gfe B e o ms me T el e e s ae dllome e mEom |
Thymus praccoy o T ot I M ST R T . TR TR | 1 2 L .

Triflium montanum i hae = = ks s e R e i cis ea oL . oo e e e . Y I | I |
Samrefa valgaris MR e T R ; T O T R P L ol T O
Carling corymboza . . e R B mpsmoar e om Gp T B e owe s gw e ome B we wrliee we SR el i e R T
Trifodum achroleucan P S S P O S L Lo P = . B imaRlL e R ol olmee it o B e TEH G
Carex kumiliz T i T : O o T S - e R ¢
Spiraea ohavara : SRR A A R oA Ao R BT B T e L |
Crenem sylvaticum B e SO R SR W A ol T i S ouE . g e e o Ty &% % L
Helichrysum stoechas v 1 o o 3 SiE w SR SR B TR BE bR g v B Dnodmiie bm B @r 3o ong sasebene o o D HE T

Vizecimio myrtilli-Ulicetum gallii: 1. Lo { 1983): tab. 35, rels. 1-10: sub Daboecio-Lilicerum gallii vaccinietosum mprtille; 2, OsamDes (1986 tab, 14, rel. 2 sub Daboecio-Uliceten galli: ertcetosam
ciliaris, 1ab. 15, 3 rels.: sub Dabeecio-Ulicetum gallii vaccinferonen myprtilli; 3, RIvAS-MARTINEZ et al. (19910 rel. 2 sub Daboecio-Dlicenen canabrici genistetosum pilosae; rels. 3-8 sub
Daboecia-Ilicetum cantabrics vaccimietonem myritl, 4. Ungublished relevés, 5. Tarazoma & Zainivar (1987 tab. 1, rels. 1-4: sub Daboecia-Uliceton gallii; 6. CATALAN (1987) tab, 7, rels. 2,
3: sub Deaboecto-Llicerum gallii wlcerosiwn gallii; tab, 7, rels. 15, 18, 19, 21: sub Daboecio-Ulicetm gallif vaccinietoswn myrtilli, tab, 8, rel. 30 sub com. Calliona valgaris y Vacoimiun movenillus;
7. waN DEN BERGHEN (1973 pag. %4, col, 1, 14 rels.: sub Prendio-Ericetwm vaganis. Erico tetralicls-Ulicetum gallil typienm: B, Unpublished relevés; 8. CATALAN (1987 tab, 7, rels. 7, 16, 17,
3, 22, 23 suh Daboecio-Llicetam galiit vaccintetsswn syedili, ab. &, reds. |, 20 sub com. Calluna velgaris y Yacciniem myrtilius; 10, HERRERA (1995]: tab. 75, rels. 1-17: suby Erfeo fetratices- Ulicetim
pallii wliceroswn gallii; tab. 74, 4 rels.: sub com, Calluwng velgaris ¥ Vecciriom myrtills, 11 Unpublished rebevés; 12 Tanazona & Zapivar (19870 tab. 1, rels. 53-10; sub Daboecio- Ulicetun
gallii ericetopom tetralicis; juniperetosum alpinge: 13, HERRERA (1995): tab. T3, rels. 18-25. Ulici-Ericetum vagantis ypicum: 14, HERRERA (19850 mb, 71, rels. 1, 3 @b, 72a, rels. 1-12 sub
Daboecte-Ulicetum cantabrict; 15, Lomi (1983): wab. 34, 9 rels.: sub Daboecio-Ulicemm galiii alicetaswn galfi; 16 OMAINDIA (1986 ) tab. 14, rels. 1, 3-6: sub Dabaecio- Ulicenm gallii wiicerosm
eallii; tab. 16, 3 rels, svb Daboecio-Licenmm gatlii tuberarietonum;, 17, CATALAR(I9ET): b, T, rels. 1, 4-6, 8- 14: sub Daboecio-Ulicetvn pallil wicerosnn gaillii, b, 10, rels, 1-2: sub Daboecia- Ulicetum
enropari wlicetosum europaed; 18, GUINEA {1949): tab. 10, rels. 1-10, 22, 27-40: sub Uleto-Ericerwn; 19, BASCONES (1978); tab. 16, rels, 7, 8, 10, 11, 14: sub Daboecio-Liliceium ewropael wlicefozum
pallii; 20, BRAUN-BLANQUET {1967y tab, 26, 20 rels.; sub Daboecio-Lilicetam ewrapaer lithodoretosiem, tab. I7, 8 rels.: sub Daborcio-Uliceten eeropael wlicetosum gallii; 21, Lomd e al, (1992
1ab. 5, rels, 1-21; sub Daboecio- Ulicetem gallil wlicetosum gellin; 22, FermAnpez Pricro & Lot (1984a): tab. 1, rels. 1-11: sub Daboecio-Ulicetum galiii; 23, Linpublished relevés; 24, van Den
BerGHEN (19731 pag. 94, col. 2, 20 rels.: sub Preridio-Ericenon vaganiis; gemistetosam occidentalis: 25, HERRERA {19951 tab. 71, rel. 2: sub Dlics- Erecetiem vagantis; tab. T2b, rels. 1, 8: sub
Daboecio-Uliceium cantabrici genistetoswm sccidertalis; 26, C, Navarro (19800 b, 25, 10 rels.: sub Daboecio-Ulicetum gallis genisietosim occidenialis; I7. ONAMNDEA (1986 tab. 17, B rels;
sub Daboecio-(licetsm gallii genistetorum occidentatis, 28, Lot et al. (1992) wh. 5, rels. 26-32; sub Daboscis-Ulicenum gallii genisterasum occidenralis, 29, BASCONES (1578): wab. 16, rels. 1-6,
9,12, 13: sub Daboecio-Ulicetum ewropasi wlicetoswn gallii, Halimio wmbeilati-Daboecietum canlabricae typicum: 3, FERNANDEZ PRIET & Lom (1984a): ab. 2, rels. 1-6; ulicetosum gallii:
1], FERNANMDEZ PRIETO & Lomi (1%84); tab, 1, rels. 12, 13 sub Daboecio- Dlicenen gallic halimictosum wnbeilar, genistetosum pilosae: 31 FERNANDGEZ PRIETO & Lo {1%84a); tab, 2, rels. 7, &
genistelletosum tridentatae: 33, PERnAnDEZ PriEro & Low (198da)k tab. 2, rels. 9-11; ericetosum wmbellafi: 14, Lol & FERNANDEZ PRIETC (1986) 1ab. 7. 7 rels. Arctostaphyle
crassifoliae-Daboectetum cantabricae typicum: 35, GARCIA-MUANGOS (1994); tab. 36, rels. 1-24, 26-28; sub Halimio umbellas-Daboecietum cantabrecae arclostaphyletosum crassifolice; ulicetosum
galliis 36 Tapazona & Fainbvar (19870 b 2, 5 rels.: sub Daboecio cantabriceae- Dlicenen galliy arciosrapfoderosum crassgfolioe, wlicefosum enropaeis 37, PERALTA DE ANDRES [19%2); b, 25,
8 rels: sub Lilict-Ericeium vaganis; 38, Unpublished relevés. Evicatum scopario-vagantis typicens 3%, GARCIA-MUOANGOS {1994): tah, 36, rel, 25, sub Haltouo ambellani-Dabaecietam cantabricae
arcrostaphyletosen crassifoliae, tab 37, rels. 1415, 40, Unpublished relevés, lvanduletosum pedunculatae: 41, Garcia-MuarnGos (1994): tab, 37, rels. 16-20, Daboecie cantebricae-Ericetum
aragomensiz: 42, FermAnpe: Priero & Loas (1984a); tab, 3, 6 rels,
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Table 3

Genistion micranthe-anglicae. 1-11 Genisto anglicae-Ericetum vagantis ( 1-7 ericetosum vagantis, & cistetosun
laurifolii, @ enicetosam tetralicis, 10 ericetosum scoparige, 11 arctostaphyietasum crassifoliae); 12-15 Gensto
anglicas-Daboecietum cantabricae (12-14 daboecietosum cantabricae, 15 wlicerosum gallii); 16-17 Euphorbio
polygalifoliae-Ericetum tetralicis (16 ericetosum tetralicis, 17 ericetosum vaganiis).

Mo. of column 1 23 4567 8 910111213141516 17
Mo, nfn:ll:\rfs 31951 5765 77251101561 7
Differentials of the Genisto anglicae-Daboecictum cantabricac
Daboecia cantabrica ; i P PR [ " i S |
Cistus salvidfolius b | 101 1].
s |
Differentials of the Enphorbio poiygut[,fakm-ﬂncemm tetralicis
Euphorbia pelygalifolia L e s e B ET
Crenriana preumeonanthe Fog e oo - I ~w o 11
Succisa pratensis Eopo 2 Eo S e e a w g awetae M o | 1 v
Differentials of the subassociations
Halimium viscoswn RS 1o R 10 O
Trifolivm ochroleucon T T UL | | &
Diaphne cnecrum BRI o o oz W
Erica aragonensis C T TR R 1 |
Sanguisorba officinalis P T - S T |
Cistees laurifoling R T O . M [t
Erica tetralix gl ca v WD spece v e il N
Erica scoparia ) I 1 "3 .
Arctostaphylos crassifolia AR AT B A S SO [ e O |
Lavandula pedunculata Co+ o ST | ER
Vaceinium myrtillus R I || (PO RNE |
Haliminm alyvssoides e T 1 |
Erica umbellara LT oMo B i R R G W &
Lilex gallii sl wom owm ow oo s owm Nw IO
Laserpitium dufourianum o ostel e v onn owp ow . G mr ol w Al
Muolinia caerulea 5.1, e 1 | . ']
Character species of the high-rank units and companions
Erica vagans VVVI4VVVIVVIVIIVVY vV
Genista anglica VYV VI 4 VIIONIVVVYIIVY . 1 V¥
Calluna vulgaris VVIV O 4VVVIVVV I VYV ]I
Averila sulcata NIVII . 31IWv I ININOIVII ] OIVIID T .
Erica cinerea YV¥I1 . 0OVY  IVviiwvwny |
Danthonia decumbens moiIn . 3MIIIONI1II . . VIOI1 m
Potentills erecta mmi1 . .0, I vVvImroIi1mmimi v
Genista micrantha YIVY . 3VVYVYVvVIV., . I . V1V
Patentilla montana IVVY 301, v . Immi11Ivy IT
Polveals vulgaris mnommi .1Ww, IV I 11 .1 .
Cruciata glabra LI . W I nIim+1 .0 . .1
Nardus stricta Eaew 1 2 0 I BFEIWIO G v 5 w1 I
Lotuy corniculatus LI . VI Im+ . O IVIV L]
Arenaria montana noom. .Iv_Im. .mi10o.v. .
Agrostis capillaris n.I111no0....0o0. .01 .1
Luzula campesiriy 5.1, {1 S 0 I | NEC A 5 | e R |

Anthoxanthin odoranm vl o s OE & & sl = M T
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Mo, of column 1 2 3 56 7 8 910111213141516 17
Brachypodium rupesire I + I . g I 11 B | Gy
Agrostis curtisii In 1 . .1 S | | IS " |
Festuca rubra agg. VI nmun N | e | :
Stachys officinalis i S 55 mI Inm n
Cugrcus pyrendica I 11 SR 1 ERES | 51 | i B 1 |

Gienizia pilosa b e L B 11 |
Hypericum pulchram I1 Lo n & Eig mi
Hieracium pilosella 5.1 i SR | T I 1 1
Genista occidentalis | I | 110 ., | el |
Preridium aguilinum . m N I | | L' | | S
Briza media Il 2 0% i 0= ; I
Simethis martinzzi ST | I = o« IS I :

Carex pilulifera m+ 1 I . 1]
Halimium wribrellaiem I1m . S o

Juncus squarrosus + I 5 R 111 Z I
Carex flacca 0 | VA o . il
Galtum verum P I | O A |
Juniperus communis T | | 101
Galium pinetorum s o % o & % ¢ =y & 5
Holeus lanas « I . . Im. I g

Lathyrus linifolius + 1 I ! ¢
Juncus acuriflorus + I . 1 M
Achillea millefolium + + . .11 . .
Serratula tinctoria Pt ome o wp ot owmow o (oekbe me w1 o T
Lortus pedunculamus v X g g b oy FEI s o wE o
Suncus effusus PR U S SO |
Filipendula valgaris o sy ng OB & oallsess 50 o

Erica arborea R e | T | Y
Carum verticillamm e A O |
Thymelaea ruizii 5 . NN ORI | |
Deschampsia flexuosa DB Y B OB ERINE B IR R

Geniste anglicae-Ericetum vagantis fypicum: 1. RIVAS-MARTINEZ (1979); tab, 19, 8 rels. 2. TARAZONA &
ZALDIVAR (1987): wh. 6, rels. 1-19. 3. G. NAVARRO {1986): tab. 43, rels. 1-5. 4. Unpublished relevé. 5.
FERNANDEZ PRIETO & LOIDI (1984a): tab. 4, 4 rels. 6. MEDRANO MORENG (1994): tab. 34, 7 rels. 7. MENDIOLA
(1983): 258, 6 rels.; cistetosam laurifolii: 8. TARAZONA & ZaLDivak (1987); tab, 6, rels. 20-24; ericetosum
tetralicis: 9. G. NavarRO (1986): tab. 51, 7 rels.: sub Genisro anglicae-Ericetum tetralicis:, ericetosum
seoparige: 10, G, NAVARRO (1986): tab. 43, rels, 6-12; arclostaphyletosum crassifoliae: 11. PERALTA DE
ANDRES (1992): tab. 23, 25 rels, Genisto anglicae-Daboecietum cantabricae typicum: 12, TARAZONA (1984):
tab. 4, rels. 22 sub Genisto anglicae-Ericetum vagantis daboectetosum cantabricae, 13, TARAZONA &
ZaLnivar (19870 tab. 3, 10 rels.: sub Genisto anglicae-Ericetum vagantis daboecietosum cantabricae. 14
PERALTA DE ANDRES { 1992): tab, 24, 15 rels.: sub Genisto pilosae-Daboecietum cantabricae; ulicetosum gallii:
15, Unpublished relevé, Enphorbio polvgalifoliae-Ericetum tetralicis ericetosum tetralicis: 16, FERNANDEZ
PRIETO & Loaoa (1984a): tab. 3, rel. 1. erfcetosum vagantis: 17. FERNANDEZ PRIETO & LOIDI (1954a): tab.
5, rels. 2-8.
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Table 4

Ericion umbellatae, 1-19 Genisto pilosae-Ericetum aragonensis (1-8 ericetosum aragonensis, 9-10 cistetosum
laurifedii, 11-12 genisterosum anglicae, 13-16 cytisetosum oromediterranet, 17-18 daboecietesum cantabricae,
19 prerospartetosum tridentatee); 20-24 Calluno vidgaris-Genisterum occidentalis (20 genistetosum occidentalis,
21-22 ericetosum aragonensis, 23 genistetosum micranthae, 24 lavanduletosum pedunculatae).

No. of column 1 2
No. of relevés 7 3
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1 5 4
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Cytisus purgans : 2 3 i G
Daboecia cantabrica . e . - -
Crenista tridentata I . B
Simethis mattiazzi e ¥ G ur e im oW o om B % oE 3 il
Arctostaphylos erassifolie . . . . 1 . . .1 . . . . . .
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Genista micrantha AR IR S L S S S - R S
Genista linctoria o EL O W O el o W B @ oo ow omow on
Halimium viscosum G e Seowr e own s R o o e R o ow e
Cistus albidus O
Genista scorpius Gty SUERCETE LRI G Rl B WSy BE o ol
Lavandula pedunculara S A L |
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Character species of the high-rank units
Calluna vulgaris Y2INVV 3V ¥
Arenarig montana O . mv1i:. 1V
Avenula sulcata I . m1 . w1
Erica cinerea maiami11 v
Halimium alyssoides ms3 . . .m.
Erica vagans . .. 1 m
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Halimium ocymoides
Xolantha tuberaria
Cistus salviifolius o A G e EoeATS T SE B S 4 o L
Potensilla erecta 1

1 .
21

—
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Mao. of column 1 2345678 9101112131415161718192021222324
Companions

Erica aragonensis VYIVViIV1IvVvy2242233 2V .41 . .
Cytizus scoparius olmoi1I11.1.121 12 M3 110
Pinug sylvestris LMl = & ma 2R ool . R |

Lotus corniculats L VA = o5 oo 1 282 F I - 1 1 R I
Hypericum pulchrum II 11 | N I | 1 . | 1
Anthoxanthem odoratum 11 . . 11 IV . | O et N | 1
Viola silvestris agg, I e | 1 2 11 : 1

Evica arborea A | | 0 R v R | E T |1
Tewcrium seorodonia R s M | I g oae i el sdliseclERL-ow B w
Quercus pyrenaica Y ocoimnn o oo o b X ow w0 v iowns s msdldom = ¥
Preridivm aguilinum E L EEAE., o s ocoomm o o s me popos {1 PSR |
Genista polyvealiphylia NER ATt LU [ I A GE A RS SRS | R i i | |
Potentilla montana E osslrses T R N O N i e
Agrosiis castellana TR P O . T e | P ||
Hypocheeris radicata L [ | ] ) e e FL I |

Danchonia decumbens | R A | <!

Cruciata glabra 1L R | R | | AR S |

Juniperus communis o ool g ow s s w4 oow aews o @oeililes w T
Viela montcaunica v v el w Wove o= w e LREALE o s

Jasione carpetana N | . e .1 .2 .1 2

Hieracium pilosella 5.1, R 1 5 - N A S O et

MNardus stricta SR R S| LG S G i

Sedum brevifolium i an mifBesees v MWl w s oz ow w8lE e o omvmm o o
Digitalis parviflora v i woeeilbere IMDme s mr owe G 8w it m wy s s Al
Arrennaria divica ! R S S .
Agrosiis delicatula | R | R o G OO T B

Veronica afficinalis E o & e amss s o uwelawe s s g el

Jasione laevis SPREE s | TR [ i o g 1

Higracium murorum e e odD shumengs s we ba be e me 4 M me wn an an meiehfgess AL
Stachys officinalis v w ome me mpeemiers Bb sm e wm e @ W00 o B 8 saekre giEed]
Asphodelus aestivis G T I B T R | R R | |

Luzula forsteri o T A R TIR  | |

Genisto pilosae-Ericetum aragonensis typleam: | TARAZONA (1984): tab. 3, rels, 1-4, 7,9, 10; 2. G. NAVARRD
(1986): tab. 42, rels, 1-3; 3, TARAZONA & ZaLDivar 1987, tab. §, rels. 1-5; rels. 6-7: sub genistetosum anglicae;
4, MEDRANO MORENOD (1994): tab. 33, rel. 1; rels. 2-6: sub subass. ericefosum arboreae; 5. RIVAS-MARTINEZ
(1962): pag. 111, 3 rels.; 6. RIVAS-MARTINEZ (1979): tab. 11, rels. 2-T; 7. Unpublished relevé; 8. MENDIOLA
(19873); pag. 256, rels. 4-8; cistetosum laurifolii: 9. TARAZONA (1984); tab. 3, rels. 11-14; 10. G. NAVARRO
(1986): tab. 42, rels. 8-9; penistefosem anglicae: 11. TARAZONA (1984): tab, 3, rels, 15, 16; 12. G. NAVARRD
(1936): 1ab. 42, rels. 4-T; cytisetosum oromediterraneiz 13, TARAZONA (1984): tab, 3, rels, 19,22 14, TARAZONA
& ZALDIVAR (1987): tab. 5, rels, 11, 12; 15, MEDRANO MORENG (1994): tab. 33, rels. 7-9; 16, MENDIOLA
{1933} pag. 256, rels. 1-3; daboecietosum cantabricae: 17, TARAZONA (1984): 237, tab. 3, rels. 23-25; 18,
MEDRANO MORENO (1994): tab. 33, rels. 10, | 1; pterospartetosum tridentatae: 19, G. NAVARRO (1986): tab.
42, rels. 10-15, Calluno vulgaris-Genistetum occidentalis typicum: 20, G. NAVARRO (1989): tab, 14, rels. 1-6;
ericetosum aragonenis: 21, G. NAVARRO {1989): tab. 14, rels. 7-10; 22, TOXEN & OBERDORFER (1958): tab.
71, 1 rel.: sub Erica aragonensis-Arctostaphylos wva-ursi, genistetosum micranthae: 23, G, NAVARRO (1989):
tab. 14, rels, 11, 12; lavanduletosum pedunculatae: 24. G. NAVARRO (1989): tab. 14, rels. 13-18.



