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ABSTRACT: Following some ongoing projects on phytocoenclogy and vegetation mapping in the
central Pyrences, we give phytocoenological descriptions of a number of communities, As a re-
sult we describe one new association, three new subassociations and five variants; the others,
though described previously, were poorly known until now. For each one, species composition,
ecology and distribution are discussed, and a relevé table is provided. The list, in decreasing
order of dryness of habitat, is:

— Quercetum rotundifoliae aspleniciosum adiantinigri, subass. nova; holm oak forest growing on
dry, rocky stopes, mainly of slate, in the basal (rarely sub-montane} belt of the inner, drier part of
the Pyrenees,

— Preridio-Ouercetuin pubescentis; in its typical form this is a meso-xerophilous deciducus oak
forest, also found on ron-calcareous substrata, in the sub-montane belt, preferring cooler slopes
thar the former association. It includes several variants and subassociations: pferidietosum
(=rypicun), betuletosim pendulae and pinetoswm sylvestris, novae.

— Lathyro linifolii-Quercetum petraeae; deciduous eak or birch forest of the montane belt, grow-
ing on meso-xeric, acid slopes at the heads of vaileys.

— Veronico-Betulerum pendulae; deciduous mixed woodland typical of poor, acid soils, on mois-
ter aspects at the heads of valleys.

— Roso penduiinae-Aceretun platanoidis, ass. nova; mixed, very diverse thicket confined to rock
deposits in moist, snowy habitats, in the upper part of the montare belt of Val d'Aran which
experiences a mountain Atiantic climate.

KEY WORDS: Pyrenees, vegetation, farests, phylocoenology, Quercetea ilicis, Querco-Fagetea,
Vaccinio-Piceetea.
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INTRODUCTION

In the course of several research projects on geobotany and vegetation mapping, carried
out in the Pyrencan mountains from Alt Urgell to Val d"Aran, we have acquired a more
thorough knowledge of that area’s forest cominunities, which are especially interesting
both as potential vegetation units and as sensilive communities associated with different
habitats. In this paper we discuss the communities involving syntaxonomic novelties and
also those which, although already described, were poorly known until now. As a whole,
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Fig. 1. Map of the study area and location within southwestern Europe,
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these are mainly broad-leaved forests conspicuous within a landscape clearly dominated
by coniferous woodland.

The area studied (Fig. 1) contains several valleys on the south facing side of the
Pyrenees, which have a fairly continentai, dry climate, and also Val d’Aran, a north
facing valley with a partly sub-oceanic climate. In the south facing area the mean annual
rainfall is about 800 mm at 1000 m a.s.l. and about 1100 mm at 1500 m ; however,
mainly in the sub-montane belt, summer can involve up to 2 months of water deficit,
Mean monthly temperatures in the sub-montane belt range from 1 to 3°C in January and
reach about 20°C in July, In Val &’ Aran moisture conditions are more favourable, at least
in its lowest, sub-Atlantic part. Over the whole area the main substrata are slate, gener-
ally devoid of carbonates. From the phytogeographical aspect, we consider the following
forest vegetatton belts:

— sub-montane, which shows a sub-Mediterranean character in the south facing val-
feys of the chain (the dominant plant cover is meso-xerophilous, deciduous oak woods
and even holm oak woods in the driest parts); however, in the north facing basins it is
clearly Atlantic in character {with Atlantic mixed woodland);

— montane, with Pinus sylvestris torests (Deschampsio-Pinion sylvestris) as the most
extensive woodland on the Iberian side and extensive silver fir woodland (Goodyero-
Abietetum) in Val &’ Aran;

— sub-Alpine, with Pinus mugo subsp. uncinata (Vaceinio-Piceetalia) througout the
whole area,

This study is based on some 100 phytocoenological relevés, from which 83 have been
selected for publication here. After an initial manual distribution into syntaxonomic
units, they were analyzed, selected and tabulated by means of XTRINAU computer pro-
grams (Font 1990).

In this paper we describe and discuss the floristic, chorologic, ecological and syntaxo-
nomic aspects of the communities considered. These are based on tables compiled for
each community and consisting of representative relevés. In the tables, the sorting of
taxa into syntaxonoinic categorics has been carried out by a combination of deduction
and consultation of the literature. The relevés are arranged by syntaxonomical gradation.
Their locations are defined by I x I km UTM square coordinates and are confined to the
31T Zone, Sampling data are included.

For the nomenclature of higher plants we follow Flora Manual dels Paisos Catalans
(Bolds et al, 1993), including valid synonyms; and for bryophytes, the checklist by Casas
(1991).

RESULTS AND DISCUSSION

General aspects

In the rather dry landscapes of Pallars Sobird and Alf Urgell, holm oak sclerophyllous
forests cover significant area at the lowest altitudes, entering the sub-montane belt on
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good state of conservation allowed us to ana-
t within the association Quercetum yotun-
Q. rotundifolia) forests develo-

south facing slopes, Their frequently quite
lyze and individualize a new syntaxonomic uni
difoliae, which includes Quercus ilex subsp. ballota (=

ping in base poor soils.
In the sub-montane and montane belts of the same area, acidophilous forests of de-

ciduous Quercits petraea, 0. cerrivides and 0. humilis are rather common, both on south
and north facing slopes; however, they have not been adequately investigated until now.
Their study led us to classify most of them into the meso-xerophilous Preridio-Querce-
tum pubescentis or the still less xerophilous Lathyro mon tani-Quercetum petraeae (=Teu-
crio-Quercetuht, N0m. illeg.). Long-term exploitation of these oak woods and of other
forests has resulted in the expansion of birch (Betula pendula) woodland. In this area
these fast growing communities exhibit one of the highest levels of presence within the
Pyrenees, covering extensive slopes which clearly correspond to different potential do-
mains. From a successional standpoint they mainly represent secondary vegetation
phases following drastic disturbance, such as felling, fires or avalanches, though in some
cases these forests do seem to be rather stabilized. From the phytocoenological point of
view, some of the birch woods correspond to pasture communities (Nardion, Chamaes-
parrfo-Agrostidenion) with a thin covering of Betula pendula; these therefore, are not
considered in this paper. In other cases, birch woods or mixed birch-oak woods contain
an understorey which relates them mainly to acidophilous oak woodland (Quercion robo-
ri-petraeae, Luzilo-Fagenion, Quercion pubescenti-petraeae), and also with Pinus syl-
vestris communities (Deschampsia-Pz’nion) or even to Pinus uncinata commtunities (Rho-
dodendro-Vaccinion and Juniperion nanae). :

In Val d'Aran and neighbouring areas, under guite different conditions, we sampled
some species rich, mixed forest (with Fraxinus excelsion, Acer sp.pl., etc.) growing in
special places located below cliffs or on unstable slopes. They are notewarthy within
Pyrenean vegetation as representing a new association of the alliance Tilio-Acerion, here

described as Roso-Aceretuint platanoidis.

m adiantinigri,
(Table 1)

Helleboro-Quercetion ratundifoline {Gruber) Rivas-Mart.

Quercetun rotundifoliae Br.-B11& Bolos in Vives 1956 asplenietosu

subass. nova
{=Ruxo-Quercetitn rotundifoline Gruber 1974 p.p..
1982 p.p.]

HoLoTyPr: Table 1, rel. 9.

This is a holm oak forest peculiar to some inner Pyrenean valleys (Alt Urgell, Andorra
Sobird), occurring mainty on slate substrata. It avoids the bottom of valleys
mer slopes, generalty those with a southern
und on north facing ones. Sometimes this

and Pallars
which are cold and wet, and covers the war

aspect, though at lower altitudes it is also fo
forest occurs as permanent vegetation on rocky slopes or in thin soils, but it is always
related to fissured rocks, where the dominant tree can root decply. At present this holm
oak forest appears in the form of young coppice or open woodland, because of the
intense exploitation for charcoal and wood suffered by the dominant, hard wooded Qner-
cus ilex subsp. ballota until a few dgcades ago, and to extensive pasturing.

Table 1. QL{EFC(?IH”.’ DU, Jfﬂ 'cte Br.-Bl. & Bolds in Vives 1956 asplenictosum adiantinigri, subass, nova (HOLOTYPE: rel. 9), Qu Iz fal A r ois].
e rotundifol Bol Vi 19 Spl / i int,
( 1 9) i i
54 erCIon Hiets QHEI‘C‘L’ alia ilicis, QH(.’J‘CL’ ea Hi
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Table 1. Continued,

10 1 12 13
b 1 2 3 1 5 6 ? § ?
Relevé number

Taxa from Querco-Fagetea
Prunus spinosa X
Quercus cerricides + 31 + .
Quercus cerrivides (sapling)
Amelanchier ovalis
Acer monspessulanum
Acer monspessilanum (sapling)
Clematis vitalba . ‘ . N
Prunus mahalch . + + . . . ' ' . : 5
Brachypodium sylvaticun + + . .
Crataegus morogyne .
Cornus sanguineg
Epipactis helleborine
Rosa micraniia :
Helleborus foetidus . . . .
Prunus avisem (sapling) + ' l ‘ ' 2 a
Poq nemoralls . . R R ‘ ' ‘ 9
Arabis turrita
Rosa canina
Rubus ulmifolius . +
Rosa sicula

Teucrium scorodonia
Fraginus excelsior (sapling)
Ligustrum vulgare - N
Pinus nigra subsp, salzmanit .

Prirula veris subsp. columnac
Rosa agrestis

Viola sylvestris

Main companions .
Carex halleriana .

+
+ + + + :
12 . . : +

S S

e

+

—
[T S
+
+ ..

1

' . +.2 +.2 + +
Dactylis glomerata +2 1.2 ' +'2 2 . +.2 + 1.2 2.2
Festuca ovina gl

£661 *1 3 ‘T WU 10q03E) O[T WL

Silene nutans . . .

Juniperus communis subsp. communis . . . 1.1 . . . . + . + + +2
Saponaria ocymoides . . . . . 22 1.2 . + 1.1 1.2
Celtis australis +

Celtis australis (sapling)
Celtis qustralis (seedl) \
Genista scorpius +
Initla conyza
Sedum album . .
Brachypodium retusum . +2
Sedum rupestre subsp. reflexum +

Psoralea bituminosa
Aspleniwm trichomanes . . . . +2 . + . . . . +

Galiwm lucidum . . . . , , , * . , + . +
Galiwm puemifun 5.1, . . . . . . .

Carex humilis . . +2

+.2 . . . . +2

+.2 +.2
Origanum vulgare

. . . . . . 1.2 . + . +2
Finus svlvestris .

. . . . . . + +
Rosa sp. , . . . + + +

+ . . +

Sedum telephitom subsp. masinitem

+

Companions occurring in one or two relevés - Alliaria petiolara 7, Alyssum alyssoides 6 and 12, Arabidopsis thaliana 12, Arabis hirsuta 9. Arenaria serpyllifolia 9 (1.1,
Arrhenatherum elativs 7 and 11, Brachypodium phoenicoides 6, Brvonia cretica subsp. diolca 12, Calluna vulgaris 10, Campanula hispanice subsp. catalanica |, Campanule
rotundifolia 5, Carex murieata 8. Cephalanthera lengifolia 4 and 8, Ceterach afficinarum 6. Clinopodium vulgare 9, Dianthus carthusianorum 11, Epipactis microphy!la 5 and
10, Erysimum grandiflorum 2, Fragaria vesca 8, Galium aparine 3 and 12, Genistella sagittalis 7, Geranium columbinium 3, Geranium rotundifolium 12, Hedera helix 3 (1.1}
and 12, Hieracium piloselia 2, Hieracium sp. 5, Hippocrepis comosa 8, Hypericum perforatum 2, Knautia dipsacifolia sabsp. catelaunica 4, Lactuca virosa 11, Lavandula
angustifolia subsp. pyrenaica 2 Lens nigricans 10, Meliea ciliata subsp, ciliata 9 and 12 (1.2), Monotropa hypopitys 5. Myosotis arvensis 3, Odontides lanceolata 8, Odontides
sp. 5, Odontides viscosa 10 and 13, Ononis spinosa 10, Phieum phleoides 2 (1.2), Pinus pinaster 1, Polypodium vulgare 3 and 13, Preridium aguilingm 10 (1.2), Rosa of, pouzinii
8, Rubus sp. B, Sedum sediforme 2 (1.2), Seselt montanum 10, Silene lagifolia 12 (1.1), Sofidago virgaurca 3 and 13, Stachvs recia 8 and 12, Stellaria media 7, Taraxacum
affteinale 7, Thymus valgaris 2 and 13, Trifolium arvense 9, Umbtlicus rupestris | and 7, Verbascum chaixii 2, Verbascum Ivelmitis 2. Verbascum sp. 11, Veronica arvensis 12,

Veronica officinalis 10, Vicia cracca gr, 2, Vicia hirsuta 9, Vicla sativa subsp. nigra 3, Vicia tetrasperma subsp. graciiis 10, Vircetoxicum Mrundinaria subsp. intermeditm 13,
Vieda hirtar 3 (1.1) and 4, Viola rupestris 10,

Locations of relevés - 1 (B5G0): above Seu &' Urgell: Alt Urgell: CG7391. 15/10/94. 2 (B269}: abave ¢! Pont de Bar. ta Aristot: Alt Urgell: CG8592, 7/6/92. 3 (BSR0): below
Estac, to Escés, young coppice: Paltirs Sobird; CG4193, 27/6/95. 4 (B579): above Estac, small holm ouk stands on rocky slope; Pallurs Sobird; CG4 194, 27/6/95. 5 (B582): road
from Sort to Enviny: Pailars Sobiri; CG4595. 2/7/95. 6 {B551): between Rialb and Surp: Pallars Sobird: CH4501, 10/9/94. 7 (B559): Llavorsit Pallars Sebiri; CH3306. 31/10/94,
8 (B589Y: road to Estaron: Pallars Sabirk: CH501 1, 129/95. 9 (B571). Can Eseales, between Vall Ferrera and Vail de Cardag: Pullars Sohirdy TSS9, 5/0v95, TO (RF72): between
Arnés and Tirvia, lefl side of the river (Vall Rerresad, Pullars Sobirdy CHS609, 5/6/95, 11 (BS8R): ahove Tirvia, road to Virds (Vall Ferrern); Pallazs Sobivh; CHS609, 117745,
12 (B570): south Bicing slope of Pic dels Malls, Vall de Cardéa: Pallars Sobirh; CHS5409, 5/6/95, 13 (B585): above Bonestarre (Vall de Cardds); Pallars Sobird; CHS4 1S, 477/95,

SAMIUAIUOD 3S2I0] URAUMIL] 197 12 SLIDHED T
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Among the dominant holin oaks, some meso-xerophilous deciduous frees, mainly
Acer monspessulanum and Quercus cerrioides, occur thinly. The shrub and herb layers
are rather poor and open. They include several taxa of Quercetea ilicis, some of which
te constant (Rubia peregring, Pistacia terebinthus, Teucrium chamaedrys, Lonice-
ra efrusca) while others are more occasional (Euphorbia characias, Asparags acutifo-
lius, Jasminum fruticans). Diverse Querco-Fagefea taxa, chiefly related to Quercetalia
pubescenli-petraeae or 0 Prunetalia spinosae, are more or less constant, though always
thinly scattered. As rather unusaal taxa in comparison with other known subassociations
of Quercetim rotundifoliae we mention Asplertium adianium-nigrum subsp. adiantim-

nigrum, Galiwm maritimum, Hieraciim sabaudum and Hierachum praecox gr. The occur-

rence of these differential-taxa, and aiso the lack or low incidence of calcicolous plants
e basis for proposing a new

15 sempervirens and Coronillet emerus) provide th
llel to the subassociation buxetosum Vives

general to more continental cli-

are qui

(e.g. Buxi
subassociation of the Pyrenean range, para
1964, though related to non-calcareous substrata and in

mates.
In several earlier papers some of the relevés identified as subassociation buxetosum (=

Buxo-Quercetum rotundifoliae Gruber 1974) are actually best classified into the new
subassociation asplenietosum, according to our scheme. These include papers published
by Gruber (1974 Table 2, rel. 1, 2,9, 16, 12 & 15), Carreras {1993: Table 69, rel. 1-10;
rel. 11—13 are transitional to subassociation buxefosum) and Carrillo & Ninot (1992:
Table 90, rel. 2 & 3).

Moreover, we are conscious that the floristic differences between the Pyrenean subas-
sociations {buxetosum and asplenietosunt) and the Quercetion rotundifoliae occurring in
the lowlands of the Ebro depression and of the inner Catalan basins (fypicurm) are insuffi-
cient for separating them into different associations. The character-taxa of Querceted
ilicis inhabiting Pyrenean holm oak forests are also common in typical Quercetum rotun-
difoliae (Vives 1956; Braun-Blanquet & Bolds 1957). The occurrence of sub-Mediter-
ranean or central European taxa, related to Querco-Fagetea, distinguishes only at subas-
sociation level the two mountain communities (subassociations buxetosum and asple-
nietosum adiantinigri) from the subassociation typicun, while these are differentiated
from each other by the presence or absence of some calcicolous and calcifuge taxa.

Pteridio-Quercetum pubescentis (Suspl.) Bolds 1983 (Tables 2 & 3)

—Buxo-Quercelim pubescentis Br-BL{1915) 1932 subass. & Teucrium scorodonia et Preridiunt agquifinumn Suspl.

1942]
subass. pteridietosun {=fypicun; Tables 2 & 3:rel. 1 & 2)
subass. befiletosum pendulae, subass, nova (Table 3, rel. 3-6; HOLOTYPE: rel. 6)
subass. pinetosum sylvestris, subass. nova (Table 3, rel. 7-9; HOLOTYPE: rel. 8)

This is a meso-xerophilous deciduous oak wood typical of non-calcareous substrata,
and vicariant of the calcicolous Buxo-Quercetum pubescentis Br.-Bl, (1915) 1932. It was
formerly described from Vallespir (Susplugas 1942} as an acidophilous subassociation of
Buxo-Ouercetum, and was later classified as an association in its own right by Bolos

able 2, Preri IO-QHL’)'C n = 1 w~—V Q i T - 3 £ = var, 2 (g = Cun, rel
Table 2. Prerid (ol §74 ,UHbt?SC(’ﬂnS (SUSpi.) Bolds 1983 prend'lerosum np c‘um). 1 ar, O uercus cerrioides (Tel. 1-1 ) 2 ar, of Quercis flﬂm:li&'( 1, 1
i 2l i .

12-18). [Quercion pubescenti-perracae, Quercetalia pubescenti-petraeac, Querco-Fageted]

1. Carreras er al.: Pyrenean forest communities
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Table 2. Continued,

Relevé number

| 1

2

3 4 5 6

7

8 9

I 12 13

14

Stellaria holostea

Deschampsia flexuosa
Hieracium sabaudum

Solidago virgaureg

Teucrivum scorodonia

Sedum rupestre subsp, reflexum
Betula pendula

Stachys officinalis

Polypodium vulgare subsp. vuligare
Calluna vulgaris

Hylocomium spiendens
Quercus petraca

Quercus petraca (sapling)
Lathyrus linifolins

Genista pilosa

Preridium aguilinum

Asplenium adiantum-nigrum
subsp. adiantum-nigrum

Galium maritimum

Lonicera etrusca

Teuerium chamaedrys
Quercus tlex subsp. ballota (sapl))
Saponaria ocymoides

Vicla alba

Euphorbia characias

Pistacia terebinthus
Character-taxa of the class
Poa nemoraliy

22

32
+
+

22
+
+

12

+

2.2

22

1.2

L1
22
11

+2

22 22 2

12 . . 1.2
+ (+) 1.1
1.2

12 . 12

12
+.2
+2

1.2

+

Xerophifous diffarential-taxa with respact to [ athyro-Quercetum petracae

+2 + +.2

. +.2 +
)

+2  +2 12 +.2

Differential-taxa of the association with respect to Buxo-Quercetum pubescentis

22
+2
1.1

22

2.2

12

1.2

+.2

12 22

+.2

1.2 12

+.2

2.2

2.2
22
1.1

+.2

2.2

2.2 1.2
12 | +2 12
1.1

1.2 22
+.2

+.2 12 +2

1.2 | 33 22

1.2

+.2

1.2
12

+.2
+2
+.2

1.2

1.2

+.2

+2 +2

cf+

1.2

22
+.2
11

cf.+

32

#01
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Rosa canina gr,
Brachypodium sylvaticum
Campanula trachelium
Crataegus mon ogyna
Prunus spinosa
Prunus avium
Prunus avium (sopling)
Prunus avium (seedl)
Viola sylvestris
Hepatica nobills
Fraxinus excelsior
Fraxinus excelsior (sapling)
Fraxinus excelsior {seedl)
Corylus avellana
Clematis vitalba
Arabis turrita
Lonicera xylosteum
Rubus ulmifolius
Ribes alpinum

Rasa micrantha

Raosa rubiginosa

Acer campestre
Dryopteris filix-mas
Festuca heterophyila
Mochringia trinervia
Tamus communis

Rosa siculy

Cornus sanguinea
Cotoneaster nebrodensis
Euenymus europaeus
Hypericum montanum
Polygonatum odaranum
Eyrus malus subsp. mitis

+.2

5.4

LI

+)

+2

1.1

(+)

cf+

1.2

+2

12 22
11
11

+ o+

+2 42

+ cf+

+ o+ -

L1
1.1

+ o+

EEEE

+.2

1.2
+.2

{cont. )

12
+
LI
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Table 2. Continued.

: % 1 n |12 13 14 15 16 17 18

Relevé number 1 2 3 4 3 6 7
Rhamnus saxutilis .
Rosa agrestis

Sorbus aria {sapling)
Phyteuma spicatium
Cardamine impatiens

cf+

Mair companions + 12 +2 o+ . + 12 12 0+ 42 4

Dactylis glomerata iy 12 . 12 12 22 42 4 w2 .. 120 22

Festuca ovina gr. . . 22
Juniperus communis Subsp. communis) - + + +
Galium aparine + . | ‘
Cilnopodium vidgare L . . . . . 0 . . e ' o
Cructata glabra . 1.1 1.2 . 2.2 . . . ‘ . ’ . . N ; X
Aegone shmhyis . 12 + . + +.2 12 +2  +2
Stlene nutans . R . . . . . . . ' N ‘ o
Galium pumilum s.L. + + . (+) 12 +2 . . . . .
Hieracium glaucinum gr. . . +* +
Hieracium muroerun gr. . + . . 2.1
Sifene vilgaris .
Campanula patula ) . . . . . .
Carex sp. . . + +.2 + .
Vicia eracca subsp. incana . . +2 +
Vincetoxicum hirundinaria . ) . ) . + . . . + . . .
stihsp. Intermedium
Frogaria vesca
Vicia sepium .
Abietinella abicting +.2
Arrhenatherum elativs +2 . . . . . + + s
Festuca nigrescens . 12 12 22 . . . . + ]:l
Lapsana communis + . . . ) . . . o
Sedum relephium subsp. maximum . . . (+) . . . . B

g [ P SR
+.2 . +.2

cf.2.2

S ) . . Lo+2 . 42
2 . . . - . - - .

+2 . . . +
+2  + + +

" Verbascum chalxii

901
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Digitalis lutea + . . . +
Peucedanum oreoselinum
Asplenium trichemanes . . . . +
Carex caryophyliea +2 . . 22 . . . . . .
Conopodium mafus . . + N . . . . . + 1.2
Phieum phicoides .
FPoa pratensis . . . 1.1 . +
Saxifraga granulata . . . . +

Vicia hirsuta
Stachys recta . . . R
Pinus sylvestris . . . . . . 2,1

+2  +2

12 . . +2 +
+.2

Finus sylvestris (saphing) + X +

Companions occurring in one of two relevds — Agrostis eapillaris 10. Alfiaria petiolata 5 and 12, Anthoxanthum edeoratm 10, Arabis auriculata 16, Astragalus monspes-
sulanas 17, Biscuwrella laevigara 15 and 17, Bupleurtim of. praealtum 13, Bupleurum falcatum 3, Carex cf. depressa 15 (1.2}, Carex halleriang 16 and 17 (1.2}, Ceplalanthera
longifolia 18 (1.1}, Cvstopteris fragilis 1, Dianthus hyssopifolius 12, Dicranum scoparium 2, Epipactis microphy!la 18, Festuca gauticri 1 (1.2) and 11, Galium sp. 12, Genista
scorpius 15 and 17, Genistella sagtttalis 12, Geranium robertianum 6 and 12, Geum urbanum 9 (1.1), Hedera helix 4 (2.2) and 16, Hieracium sp, 13 and 18, Hippocrepis comosa
17, Homalothecium lutescens 1 (1.2) and 15, Hypericum perforatum 10, Hypnum cupressiforme 2 and 17, Inula conyza 9 and 13, Knautia dipsacifolia s.). 14, Laserpitium
Iatifolium 16 and 17, Latkyrus pratensis A, Lathyrus sylvestris subsp, pyrenaicum 7 (1.1), Levcanthemum velgare 10, Linaria repens 10, Lotus comiculatus 8, Luzula nivea 2,
Medicago lupulina 9, Ononis spinosa 14, Origanum vulgare 7, Pimpinelia saxifraga 7 and 18, Fotentilia rupestris 10, Prunella grandifiora subsp. grandiflora 14 (1.2} and 17,
Prunella grandifiora subsp, pyrenaica 16, Rhytidiadelphus triquetrus 2 and 3. Rosa sp. 13, Rubus sp, 14 (1.2) and 18 Seseli montanum U, Tanacetum corymbosum 18 (1.1},
Taraxacum fficinale 9 and 18, Torilis arvensis 9, Trifolium campestre 8, Trifolium medium 8, Trifolium pratense 5, Trifolium rubens 15 and 18, Vaecinium myrtilius 2, Valeriana
afficinalis 6 and 11, Verenica austrigea subsp. teuerium 17, Veronica chamacdrys 18 (1.2), Veronica officinaliv 3 and 12, Vicla cracea gr. 18 (1,1), Vicla sariva subsp, nigra 9
(L.1), Vicia vitlosa 6 (cf.y and 12, Viola pyrenalca 4, Viela sp. 9 (1.1).

Locations of relevés — 1 (B581): berween Alins and Arew, Fulledo gully (Vall Fetrera); Pallars Sobird; CH6213, 27/6/95, 2 (B584): above Ans (Vall de Cardés), young oak
forest; Pallars Sobira CH5315.4/7/95.3 (B410): between Esterri d* Aneu and Isavarre (Vall d°Aneu); Pallars Scbiry; CH4521, 27/7/91. 4 (B568): Alins (Vall Ferrera), oak-wood
among fields; Pallars Sobird: CH6112. 4/6/95. 5 (B569): Ribera de Cardés, towards Surri (Vall de Cardés), rocky slape; Pallars Sobird; CH5414. 4/6/95. 6 (B573): Aras, towards
Virés forest (Vall Ferrera); Pallars Sebird; CH5810. 26/6/95. 7 (B574): near Ribera de Cardds (Vall de Cardds), right side of river, rocky slope: Pallars Sobird; CH5411. 26/6/95.
8(B575). near Ribera de Cardds (Vall de Cardds), left side of river; Pallars Sobird. CHS513. 26/6/95. 9 (B586): between Ainet de Besan and Alins (Vail Ferrera); Pailars Sobird:
CH6011. 10/7/95, 10 (B590): Ainet de Cardés (Vall de Cardss); Pallars Sobird; CH5415, 13/9/95. 11 (B612): between Alins and Areu (Vall Ferrern); Pallars Sobird; CH6215.
1/6/95. 12 (B562): Ronf, between Rialb and LLavarsf; Pallars Sobird; CH5002. 30/10/94. 13 (B563): near Berani, road to Portainé; Pallars Scbird; CH4801. 30/10/94, 14 (B276):
above Miisser, towards Arhnser, colluvial soil; Baixa Cerdanya; CG9093; 9/7/92. 15 (B267): Cassanet de Baix, Pont de Bar; Alt Urgell; CGB9. 7/6/92. 16 & 17 (B274 & B273):
road to Musser, above Senillers; Baixa Cerdanya; CG9191 & CG9093. 9/7/92. 18 (B591): below Albet (Vall de Castellbd); Alt Urgell; CG6295. 1/7/94,
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Table 3. Herr’dib-Querce.rmn pubescentis (Suspl.) Bolds 1983: I — subass. preridietosim (= fypician) vaz. of Quercus
petraea (rel. 1 & 2); 2 — subass. benuletosum pendulae {rel. 3-6; HOLOTYPE: rel. 6); 3 — subass. pinetosin sylvestris (rel.

7-9; novotyee: rel. 8). [Quercion pubescenti-petracae, Quercetalia pubescenti-petracae, (uerco-Fagetea).

I. Carreras et al.: Pyrenean forest communitics

Table 3. Continued.

109

Relevé number

Stellaria holostea
Genista pilosa
Calluna vulgaris
Lathyrus linifolius
Hyloconium splendens
Hieraciun sabaudum
Solidago virgaurea
Yeronica afficinalis
Polypodium vidgare subsp. wilgare
Sedum: rupestre subsp, reflexum
Preridium aguilinum
Tewrcrinnt scorodonia
Holcus mollis
Luzila nivea
Characler-taxa of the class
Brachypodium sylvaticum
Viela sylvesiris
Hepatica nobilis
Cratacgus monog yia
Poa nemoralis
Lonicera xylosteum
Rosa canina
FPrunus spinosa
Prunus avium
Fraxinus excelsior
Fraxinus excelsior (sapli ng)
Corylus avellana
Rosa rubiginosa
Campanula tracheliton
Clematis vitalba
Acer campesire
Acer campestre (sapling)
Ulnes minor
Rosa micrantha
Rosa agrestis
Dryopteris filix-mas
Moehringin trinervia
Ruhus ulnufolins
Main companions
Juniperus comminis subsp, communis
Festuca ovina gr.
Cruciata glabra
Fragaria vesca
Vicia sepium
Clinopodium vilgare
Hieracium murorum gr,

Relevé number 1 2 3 4 5 6 7 8 9
Allitude {(dam as.l) 116 120 | 144 £58 120 1E5 | 162 96 98
Aspect SE NE | NE NE NNW NW | NE N N
Angle of slope (°) 135 30 - 15 4] | 30 40 20
Coaver of tree layer {%) 90 a5 80 90 90 85 90 85 80
Cover of shrub layer (%) 5 15 70 - — 30 15 4] 50
Cover of herb ayer (%) 50 65 60 - 80 5 90 85 75
Height of tree tayer (m) <14 810|810 <13 5-7 68 |9-12 8-10 8
Height of shrub layer (m) 2-5 13| 34 13 - 13 | I-3 <2 14
Sample area (mz) 25 150 - 150 100 100 | 200 150 120
Differential-taxa of the variant and subagsociafions
Chiuercns petraeq 53 55 11 1.1 +
Quercus petraea (sapling) + 1.1 1.1 + .
Betula penduia 43 54 55 43
Betula pendula (sapling) . 1Lt . + +
Ribes alpinum 11 + 11 1.1 . . .
Pinns sylvestris + 54 54 54
Pinus sylvestris (sapling) . + +
Dicranum scoparitm 1.2 1.2 22
Rhytidium rugoswmn . +2 12 12
Plewrozium schreberi +2 | 43 43
Viscron altien subsp. austriaciun + +
Character-taxa of the aliiance and order
Curercus cerrioides 2.1 2.1 + . .
Quercus cerrioides (sapling) . 1.1 | 21 1.1 Ll
Quercus hnilis + . . . . .
Amelanchier ovalis . 1.1 . . + 1.1 + +
Helleborus foetidus + + 1.2 + +
Primula veris subsp. columnae ' + + +
Acer monspessulanum + + .
Acer monspessulanum {sapling) . +
Vibuirnzan fantana I.1 +
Prunus mahaleb +
Chutercus X streimii +
Ditfarential-taxa of the assockation with raspect to Lathyro-Quercelum pelracag
Quercus ilex subsp. ballota + . + +
Quercus ilex subsp, ballota {sapling) + 1.1 + 32
Asplenium adiantum-nigrim subsp,
adigntunr-nigriom + + +.2 . +.2
Galium maritimum ' + 1.1
Lonicera etrusca . +
Tewcrinm chamaedrys + i
Differential-taxa of tha associaion with respect to Buxo-Quercetum pubescentis
Deschampsia flexuosa | + 22 32 32} 32 22 32
(cont.)

Anthoxanthum odoratian

23

1.2 | 11
L2 | 22

22 22112
12

4.2
1.t

1.2
1.2

+.2 1.2 +

o T+ e

—_

+.2

+.2
1.1
22

3.1

22

+

22

+ o+ + o+

cf+

1.2

22 111
21 p 24
22 | 33

+

1.2 .
12 1.1
LI | +2

1.1 +

+.2
+.2

12 12 42

21 ) +2

1.1

fcont.}

+ .
L L

1L
1.1
3.2

+.2

+.2
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Table 3. Continued,
Relevé number i 2 3 4 5 6 7 8 9
Arrhenatherum elaties + . . . +.2 .
Dactylis glomerata + + . +.2
Laserpitinm lagifolitm 1.t + +
Vircetoxicum hirmidinaria
. N + . + +
subsp. intermedium

Companions occurring in one or two relevés — Achillea millefolium 4, Agrostis capiflaris 4 and 5 (1.2), Asplenitun
frichomanes 6, Astragalus glyeyphyllos 1 and 4, Campanula rapwiculoides 1, Carexmuricata 1, Cephalanihera longifolia
1 and 2 (1.1), Conopodium majus 4 (2.2), Dianthus carthusianonim 1, Dianthus hyssopifolius 5, Digitalis lutea 5 and 6,
Festuca gantieri 3 (1.2y and 4 (3.3), Festuca rubra gr. 2, Galiuni aparive 1, Galivm pumilum s, 6 (1.1) and 7, Genista
balansae subsp, ewropaea 4, Geranium robertianum 6, Hieracium glaucinum gr. T (1.2) and 9, Hieracium sp. 2 (1.1),
Hypru cupressiforme 6 and 9 (3.2), Hypochoeris maculate 2, Lactuca perennis T and 2, Lageda mulsiflora 4, Origanum
vidgare 5, Omithogalum wmbellation 2, Peucedanum oreoselinuun 1 and 2, Phleunt phleoides 2, Pimpinella saxifraga 5,
Flatanthera sp. 4, Poa pratensis 4, Polygala vulgaris 4, Potentilla micrantha 2, Potentilla neuntanniang 4, Fotentilla
rupestris 2, Riytidiadelphus triguetrus 6 and 9, Rosa sp. 2 and 9, Rubus idaens 3 and 5, Saxifraga gramdata 4, Sedum
brevifolium 9, Sedum telephitwm subsp. maximum 2, Silene nutans 2 and 9 (1.2), Sifene vulgaris 1, Stachys officinalis 9,
Thymus pulegioides 6, Trifolium montamun 2, Trifolitan rubens 2, Valeriana officinalis 2, Verenica austriaca subsp.
teucriunt 4, Veronica chamaedrys 2, Vicia cracca gr. 2 and 3, Viela hirsuta 6, Vicia sativa subsp, sigra 1, Viela hirta 2.

Locations of refevés — 1 (B592): south-west of Seix {Vall de Castellbd); Alt Urgell; CG6197, 1/7/94, 2 (BS93): between
Santa Creu and Seix (Vall de Casteflbd); Alt Urgell; CG6097. 1/7/94. 3 & 4 (B610 & B611): Lladrés, towards Pui de
Tabaca (Vall de Cardés); Pallars Sebird; CH5418 & CHS5417. 1/6/95. 5 (B602): Alins, towards Norfs (Vall Ferrera);
Pallars Sobird; CHE312, 11/8/94, 6 (B576): comunals gully, Ribera de Cardés {Vall de Cardés); Pallars Sobiry; CH5412,
206/6/95. 7 (B577): Arads, at Virds forest (Vall Ferrera); Pallars Sobird; CH5810. 26/6/95. 8 (B583): near Arads, rocky
slope (Vall Ferrera); Pallars Sobird; CHS5610. 4/7/95, 9 (B5338): Liavorsi, rocky slope; Pallars Sobird; CH5306. 31/10/94,

(1983). According to information in the literature (Braun-Blanguet & Susplugas 1937,
Susplugas 1942; Bolds 1960, 1983; Vigo 1996) it shows some variability, primarily in
the tree layer, wich typically consists of Quercus humilis but sometimes contains other
oak species. Our new data, involving a wider range of data, leads to an increase in the
scope of this association.

The form of Preridio-Quercetum pubescentis dominated by Quercus humilis stretches
mainly across the north-eastern’part of Catalonia, and is fairly homogeneous from the
Catalanidic mountains to the Ripollés basin (variant of Quercus humilis). Relevés 1218
in Table 2, sampled in western Cerdanya, Alt Urgell and eastern Pallars Sobira, are still
referable to this variant although they normally contain some individuals of Quercus
cerrioides among the dominant Quercus hwmilis. In the inner area of Pallars Sobird,
under a more continental and drier climate, this dominance becomes reversed and Quer-
cus cerripides forms the tree layer in the association, which otherwise retains a very
similar floristic composition (variant of Quercus cerrioides; Table 2, rel. 1-11, and Bolds
1960: 246, rel. from Valdncia &’ Aneu). Moreover, from la Cerdanya westwards, some of
the most Atlantic species {i.e. Sarothamnus scoparius, Tamus comununis, Sedum cepaea)
become absent or very rare in this variant, and no other plants peculiar to this area take
their place.

Quercus petraeq sometimes occurs in the Preridio-Quercetum humilis, either among
dominant cerrioides or Q. humilis, or as a dominant itself (Susplugas 1942; Vigo

J. Carreras et al.: Pyrenean forest communities i11

19963, especi i ; .
Querius 5;;:};2{3{ ;{;;?: gleig?blot;mg areas of Lathyro-Quercetum petraeae {variant of
close to Larhym»,Q Hﬂ'cem, -1 2). Actually, P{eridio-Quercetum stands floristically
character-taxa of Que ’;z‘pe‘n aede. As for the differences, the former is devoid of the
Deschanpsia s rcjerra m':oborrpen'ae_ae, or of acidophilous plants in general (e.g
holostea and o e : e;f:crmm scorodonia and Hieracium sabaudumy); also, Srellarfa‘
Preridio-Quercetum COaza_rs are much less ab'undant in its field layer. On the other hand
plenivm adiantumon; n ains several taxa Whl'ch indicate quite warm, dry conditions (As:
¥a etrusca or Teuc;-;f’ zm; subsp. adiantum-nigrum, Quercus ilex subsp. ballota, Lonice-
scenti-petraege (0 'HL; " c}‘:;;rraedrj’s? .and‘ also some character-taxa of Quercetalia pube-
These plant ¥ 1Sopiyiiuin sess:[rfo.hum, Coroniilly emerus, Viburnum lantana, et )
plants, especially the most calcicolous, are never present in the Understo;eyc(‘)f'

. .
iso};;z;nrla Cerdanya to Pallars Sobira, these oak woods appear chiefly in the form of
oot tooimliants, owing to heavy exploitation (extensive grazing and extraction of ?111;)
Soout ook 3 la;:g ;ntd a few years ago. They occur Inainly in the sub-montane belt from
bt b 20 (1560) m,' on slopes with intermediate aspects, though they ma‘ also
poapit batl ertile south facing and sheltered north facing slopes Therefore the xfe' th
o egd rlier, steIeP south facing slopes are the domain of the holm oak commu:lgit .
e ﬁ;an eov:; while Lh? colder north facing ones support Pinys sylvestris forest, At thg
» Hhese oak forests are largely replaced b i :

Xerobromion) or by diverse scrub communitief 7 erophilous pastures tgenerally

In the ird, owi i .
i (Befrlea of Pallars Sobira, OWINg 1o intense forest exploitation and the abundance of
ot (e u 5 Pendula), the pattern of neighbouring birch and oak stands, both refe ab;)

rato-Louercetim, is rather common. Such bi | il
' : 2 . irch forests are floristi imi
o cef ; oristically ver
o Iﬁfl(-:zll Preridio-Quercerym, although Ripes alpinum seems 1o prefer t}i: bir)cr:}ilzzfzr
un t};,x icso S?TC he.rbac.eous plants typical of forest clearings (such as Fragaria ves
et ium‘ t1:.’maa’umrm subsp, intermedium and Anthoxanthum odoratum) are m;a,
b SUbaS:o éi;lt;‘l;hl;ari)firi, we distinguish within the association Preridio—Quercemmr:
» elulelosum pendulae, which correspond

the \;ak wood following fire or drastic felling P fo # secondary form of

e also i i idi . ‘
fing o 1::,01;{16 in Prerrdzo-Quemetum the Scots pine (Pinus sylvestris) forests occur-
Ve Som teep, north facmg'slopes at low altitude, involving rocky, poorly d

p 5 and unfavourable climate, relatively cold in winter and dry,in suni’meern

above menti i it i
oo andel?;or:?td demdut.)us communities, the field layer consists of the most acidophi
Caliomg U qa :‘:u; species: D.eschampsia Hexuosa, Lathyrus linifolius, Genista px’lgya
Baris, restuca ovina gr., Sedum rupesire subsp. reflexum, etc. This pim;
\ )

zium schreber
S schreb i are cornm.only dominant, and Rhytidiadelphys triguetrus, Rhytidium ru-
, anum scoparium and Hypnum cupressiforme quite frequent, These differen
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ces taken together define the subassociation pinetosum sylvestris, subass, nova. It is
floristically refated to the poorest pine forests of Deschampsio-Pinion, but its occurrence
at low altitude, the presence in it of Quercus ilex subsp. ballota and Lonicera efrusca,
and the absence of Vaccinio-Ficeetea taxa are sufficient reasons to reject its inclusion in
that class. The subassociation pinetosum sylvestris of Preridio-Quercetum may be taken
as a geographical vicariant of Lonicero-Pinetum salzmanii Gamisans & Gruber 1988
hypnetosum cupressiformis Carreras et al. 1996, which occurs in similar habitats in the

more continental, drier Pyrencan areas.

(Table 4)

Latlyro mountani-Quercetuit petraeae (Lapraz) Rivas-Mart. 1983
g.; non Tewcrie scorodoniae-

[=Teucrio scorodoniae-Quercetun pelraeae Lapraz 1966, em. Bolds 1983, nem. 1lle
Quercelun petragae Chouard 1925]

LectotrypE: Table Querceto-Teucrietum sCOt
signed in Bolds 1983.
Lathyro-Quercetum is an association of a rather Atlantic character comprising 0ak
woads of Quercion robori-petraeae in which the main tree is generally Quercus petraed.
However, its tree layer is sometimes made up of other oak species (the mixture of Quer-
cus petraea and Q. robur or Q. humilis occurs in places) or of various deciduous trees
(including Castanea sativa, Betula pendula and Corylus avellana), and even of conife-
rous species, such as Pinus sylvestris (Bolos 1988).
The relevés in Table 4 correspond to mainly immature and not very dense forest
(75-90% cover), which contains a light shrubby layer and a herbaceous component of
variable density (25-80%). Among that, acidophilous taxa predominate (Teucriuin scoro-
donia, Deschampsia flexuosa, Holcus mollis, Lathyrus linifolius, Stellaria holostea, Co-
nopodium majus, etc.), while Fagetalia plants are almost absent. In comparison with
relevés featured in previous publications, those in Table 4 are devoid of certain Atlantic
taxa such as Lonicera periclymenun, Sarothamnus scoparius and Serratula tinctoria
which do not oceur in the study area. Relevés 8-10 of our table form a variant of Befula

pendula, which must be the result of the former exploitation of oak forests belonging to
L

odoniae, rel.7, Collect. Bot, 6; 590; de-

this association,
Tn Catalonia Lathyro-Quercetum has been recorded from some northern massifs of the

Catalanidic range (Bolds 1983; Lapraz 1966), from Val d’Aran (Bolds 1973, 1988;

Rivas-Martinez 1968) and from the Ribes valley (Vigo 1984, 1996). As it appeared to be
restricted to such temperate, wet areas, its presence in some valley heads of Pallars
Sobird is rather unexpected, particulary as it covers large areas, especially in the northern
part of the Cardds and Ferrera valleys, being more occasional in the Santa Magdalena
and Aneu valleys, and only sporadic in Alt Urgell (Castellbd only). Lathyro-Quercefum

shows a marked preference for acidic conditions, and thrives on slate on south facing
slopes of the montane belt. Our relevés were sampled at altitudes between 1000 and 1750 m;
above that height Lathyro-Quercetuin adjoins the sub-Alpine communities of Pinus mugo
subsp. uncinata (Vaccinio-Piceetea). Its topographical situation is analogous to that of
the Deschampsio-Pinion forests in the southern parts of the same valleys.

Within Quercetalia robori-pelraeae, Lathyro-Quercetus Shows a somewhat sub-Me-
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E’?)I‘e;;{grk_;?; moutani-Quercetunt petracae (Lapraz) Rivas-Mart. 1983: 1 — var, of Quercus petraea (= fypicunm,
H r, etula pendula (rel. 8~10). [Quercion robori-petraeae, Quercetalia robori-peiracae, Quer;o?}g;?;:(z;d-

Relevé number i 2 3 4 5 6 7 8
:iutuc:c (damasl) 134 171 131 129 125 125 107 ﬁﬁ?f
A:;Iez o ) SW SSE SE S W SSW NE | SW S E
35 2
Cover of tree layer (%) 80 [C?D z(()} zg 52}; ;2 zg . ! 20
Cover of shrub layer (%) 20 - 20 10 20 15 15 % - .
Cover of herb fayer (%} 60 - 75 55 60 50 25 . _ o
Height of tree Jayer {m) 12 5-7 9-12 8-10 68 12-15 5-8 iy | o
Height of shrub layer (m) 3 1 23 15 12 14 i Zmi e 1o
Saniple area (m°) 1S 150 150 Iso 100 125 120 | 100 29: o
Species dominant In the tres layer, differential-taxa of the varants =
Quercus pelraca 52 33 54 5.4 34 54 55
Quercus pefraea (sapling) 11 . 1.1 + 1.1 + . - ’
QOuercus petraea (seedl ) il . + .
Betula pendula . 22 . + + . - . ‘ .
Betula pendula (sapling) . . - B A
Character- and differentialtaxa of the assodation, alflance and order . . ’ ’ "
Tencrium scorodornia . 2.1 2.1 21 1.1
Deschampsia flexuasa . 33 . +:2 3‘2 ‘ I . o
Hoelcus mollis + + 33 . - 1 '2 2 N . T2
Lathyrus linifolius 1.2 . . 2.1 + . . - : "
Stachys afficinalis . + 1.2 2-2 + ’
Higrgelum sabaudum . . . 1 .2
Luzula nivea ‘ , i y
Melampyrm pratense ' . . ' . * ‘ ! .
Vacciniuan myrtilfius . - . l ‘ ‘ ‘ - N
GCharaclor-taxa of the class ‘ ' ‘ . '
Viola sylvestris
Stellaria holostea I :1 lTZ ;; i N I+I ' g y ;
Corylus avellana + 4.4 . + + ‘ ) ! S
Poa nemoralis I2 . 33 +2 [‘2 ‘ ‘ . '
Fraxinus excelsior . . + + + . " . *
Fraxinus excelsior (sapling) . . . +
Hepatica nobilis . 12 . + ‘ y y ' -
Craiaegus monogyna + . . + + . " N - "
Helleborus foetidus . + + ' -
Rosa canina + . . + ‘ - . !
Festuca heterophylla . . + 22 + '
Acer campesire + . + +
Acer campesire (sapling) . . +
Amelanchier ovalis + . .
Rosa rubiginosa + . + . i+l ‘ X
Brachypodium sylvaticum . . . + 1 .2
Prunus spinosa . . . + . +
b S S L

{cont.}
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Tabie 4. Continued.
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Relevé number
Viburnum lantana
Campanttla rrachelitn
Rosa cf . tomentosa
Primula veris subsp. columnae
Pyrus malus subsp. mitis
Testus cOmmutis

Acer monspessulanunt
Acer platanoides
Campanidea persicifolia
Dryopteris filix-mes
Moehringia trinervia
Mycelis muralis

Tilia platyphylios
Coruuts sanguinea

Tex aguifolium
Lathyrus niger

Rubus ulmifolius

Main companions
Cruciata glabra
Preridium aguailinum
Galinm pumilunt s.L.
Conopodinm majus
Anthoxanthum odoratun

is

Juniperus c« s sishsp. ¢
Silene nutans

Clinopodium vidlgare

Hieracium muroriin gr.

Abfes alba

Abies alba (sapling)

Agrostis capillaris

Festica ovina gr.

Achillea millefolfum

Dactylis glomerata

Hyperictan perforatin

Veronica officinalis

Festica rubra gr.

Rubuis sp.

Sedum rupestre subsp. reflexion

Veronica chamaedrys

Fragaria vesea

Galinm maritimion

Trifolium mediun

Vincetoxicum hirundinaria
subsp, infermedinm

Genista balansae subsp. exropaed

22

il

1.2

+.2
1.2

33

R

o+ o+

1.2
+.2

12
2.3

1.2

+ o+

LI

i N

1.1

+.2

1.2 + +
12 . .
1.1 +
1.1

22 1.2

12
23

+ 1.2 +

10

+

2.2
+2

(cont.)
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Table 4, Continved, -

Companions occurring in one or two relevés — Arrenatherum efatius 1 (1.2) and 6, Asphodelus albus 2, Asplenium
adiantun-nigrion subsp. adiantwm-nigrim 5 and 9, Astragalus glycyphyllos 7, Bupleurum cf. falcatum 5, Calliia valgaris
7, Campanula glomerata 2, Campanula rapunculoides 1, Campanula rotundifelia 2 and 7, Carex muricata 9, Carex
omithopoda 7 (1.2), Carex sp. 2 and 5, Centaurea nigra 3 and 9, Dianthus hyssopifolius 2 and 7, Euphorbia cyparissias
2 and 3, Festuca gantieri 3 and 5 (1.2}, Festuca nigrescens 8 (1.2), Galium aparine 3, Genistella sagittalis 4, Geranium
robertlanum 9, Hieracium glaweimum gr. 6 and 10, Laserpitivm latifolium 6, Lathyrus pratensis 6, Linaria striata 10,
Myosotis arvensis 8, Pencedmuunt oreoselinian 6, Picris hieracioides 9, Pimpinella saxifraga 4 and 7, Pinus mugo subsp,

wncinata 8 and 10, Pinus sylvestris 6, Pinus sylvestris (shrubby) 7, Platanthera sp. 9, Poa pratensis 4, Polygonation

odoratum 3, Polystichion sp. 9, Potentilla micrantha 10, Potentilla neumanniana 2 and 4, Potentilla rupestris 1 and 6,

Ranunculus bulbosus 9 and 10, Ranunculis montanus 8.1, 8, Ranpnculdus sp. §, Rubus idagus 9, Rumex acetosella 10,
Saponaria ocymoides 1 and 3, Saxifraga granulata 8, Silene rupestris 10, Silene vulgaris 9, Solidago virgaurea 4 and 5,
Sorbus aucuparia 10, Sorbus ancuparia (seedl.) 8, Tanacetiom corsmboasum 1 (1.1} and 6 (1.1), Thiaspi brackypetalum 10,
Thymus ptlegioides 9, Trifolium pratense 8, Trifoliwmn rubens 6, Vicia cracca gr. 1 and 6, Vicia sepim 3 and 6.

Lacations of refevés - 1 (B597}: sunny slope at Planell de] Roi, Montenartrd (Santa Magdalena valley); Pallars Sobird;
CH5301. 4/8/94. 2 (B603): Tavascan, forest track to Certascan, near Closelt pully (Vall de Cardds); Pallars Sobird;
CH6026. 2617195, 3 (B604): between Morieto bridge and Artamon site (Vall de Cardés); Pallars Sobira; CH6025. 26/7/95.
4 (B607): Tavascan, towards Noarre {(Vall de Cardds), recky substrate; Pallacs Sobird; CH5623. 25/7/95. 5 (B613): above
Tavascan, towards Boldfs (Vall de Cardés); Pallars Sobirk; CH5622, 29/6/95. 6 {B595); between Saat Andreu and Santa
Creu (Vall de Castelibd); Alt Urgell; CG6096. 1/7/94. 7 (B411): Guinguela reservoir, on left side, young wood; Pallars
Sobird; CH4716. 26/7/91, 8 (B320): La Molina gully, above Amrds (Vall de Cardés); Pallars Sobira; CHS915. 25/6/93.

9 (B324): sunny stope above Pla de Boavi (Vall de Cardés); Pallars Sobird; CH6327. 23/7/93, 10 {(B325): below Collada
de Estallo, towards Boavi (Vall de Cardds); Pallars Sobird; CH6126. 14/7/93,

diterranean tendency. Therefore, if the scheme of Pallas (1996} is followed, it would be
related to the alliance Hieracio lachenalii-Quercion petraege.

Veronico urticifoliae-Betuletum pendulae Vigo 1984 (Table 5)

Veronico-Betuletum is generally a mixed deciduous forest which contains some pion-
eer trees (such as Betula pendula, Populus tremula or Salix eaprea) which are related to
open habitats and forest regenerating following clearing. Quercus petraea frequently
shares the upper layer with them, and is even very dominant in some places (rel. 8).
Maybe the ancient exploitaition of former oak woods has led to such diversity in the
composition of the tree layer. As for its floristic composition, Veronico-Betuletum is weil
characterized by a group of nemoral species of the Luzulo-Fagenion and Fagetalia in
general (Phytewmma spicatum, Dryopteris filix-mas, Anemone nemorosa, Helleborus
viridis subsp. occidentalis, etc.) and also by another group related to acidophilous oak
forests of Quercion robori-petracae (including Vaccinium myrtillus, Melampyrum
pratense and Lathyrus linifolius).

This association was only known from Ripolles (Vigo 1984, Carreras ef al. 1987) and
from the area linking Pallars Sobirad with Alt Urgell (Santa Magdalena and Castellbd
valleys; Carreras 1993). As shown in Table 5, it also occurs in the northern valleys of
Pallars Sobird, where it can achieve some prominence (Aneu, Unarre, Cardds, etc.),
between Alt Urgell and Andorra (Os de Civis) and even in Capcir (rel, 6).

The habitat of Veronico-Betuletum ranges in the montane belt from 1000 to 1700
{1880) m, on steep, north facing slopes with very acid soils. As with the former associ-



Table 5. Veronico urticifoliac-Betuletum pendulae Vigo 1984, [Luzulo-Fagenion, Fagion, Fagetalia, Querco-Fageted),

Relevé number

2

4

5

[

T

8

9

10

i

12

13

4

Altitude (dam a.5.1.)
Aspect

Angle of slope (%}

Cover of tree Jayer (%)
Cover of shrub layer (%)
Cover of herb layer (%)
Height of tree Iayer (m)
Height of shrub layer (m)
Sample area (m?)

170

20
80
15
100
5-10
1-2
100

160
NNE
25
70
20
95
37
25
90

3
170
NE

20
75

20

60
-9
<1.5
120

152
NNE
20
B0
15
80
3-6
=1

110

188
NE
30
65
15
0
3-8
<15
100

147
N
10
90
80
20

5-12

35

125

150
N
15
70
50
80

8-12

13

120

127
N
25
95
10
80

<18

24
125

135
ENE

80

20

70
811

125

i51
W
17
80

<16
2-6
125

156

20
70
85

<14
-6
125

120

30
100
50
85
8-10

120

128

35
85
95
95
<12

150

135

25
95
20
90
<10

150

Species dominant in the tree layer
Betula pendula

Berula penduta (sapling)

Quercus petraea

Quercys petraea (sapling)

Populus tremula

Populus tremula (sapling)
Differential-taxa of the suballiance
Deschampsta flexwosa

Vaceiniwm myvriilius

Luzula nivea

Melampyrum pratense

Latiryrus linjfolius

Calluna vulgaris

Calamagrostis arundinacea
Prenanthes purpurea

Hieracium sabaudum

Serratula tinctoria

Teucrium scorodonia

Stellaria holostea
Phyteuma spicatum
Dryopteris filiz-mnas
|_Fraxinus excelsior

54

Character-laxa of the alliance anhd order

4.3
L1

33
+.2

2

53

22
12

1.2

1.2

53

1.2

1.2
33
22

Fs

1.2

42
1.2

2.2
43

2.2
12
+2

4.2

22

32
34

1.1

2.1

42

1.1
32

32
2.2
1.2

1.1

12

+.2

53

2.2
2.2
1.2
12

2.1

1.2

4.1

1.1

3.3
22

+ +

3.2

3.2

32

+2

54

21

4.3

22
2.1
2.1

1.1

5.4

2.2
22
21
22

1.2

1.1

911
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Feﬂeboms viridis

subsp. occidentalis
Rarunculus serpens subsp. nemorosus
Anemone nemarosa
Festuca heterophyila
Acer platanpides
Polystichum aculeatum
Aguilegia vuigaris
Melica unifiora
Mochringia trirervia
Mycelis muralis
Prunus avium
Athyrium filix-femina
Gallwm odoratum
Campanula trachelium
Cardamine impariens
Fraxinus excelsior (sapling)
Luzula sylvatica
Pulmonaria affinis
Fagus sylvatica
Polygoratum verticillatum
Daplne mezereum
Character-taxa of the class
Viola sylvestris
Hepatica nobilis
Corylus avellana
Poz nemoralis
Rosa canina
Brachypodium syhvaticum
Lonicera xylosteum
Sorbus aria
Camparmda persicifolia
Helleborus foctidus
Rosa rubigimosa
Acer campestre
Creategiy meanogyne
Primule veris subsp, cobimnee

22

2.3

+.2

11

22
2.2

22

11
1.2
3.3
22

12

1.2

2.1
3.2
54
1.2

2.1

1.1

1.1

L2

1.2
L2

1.2

12

11
1.2
2.3
1.2

2.1
2.1

+2

+.2

1.2

2.1
2.2
3.3
+.2

+,2

+.2

+.2

1.1
1.2
54

1.2
22

{roml )
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Table 5. Continued.

Relevé number 1 2 3 4 5 6 7 8 9 16 11 12 13 14

Acer opalus . . . . . . . . L1

Amelanchier ovalis . . . . . . . . 1.1

Arabis turrita . . N . . . . . +

Carex digitata . . . cf+

Prunus spinosc . . . . . . . . . . . +

Pyrus malus subsp, mitis . . . . . . . +

Quercus humilis . . . . . . . + . . . . . .

Rosa pimpinellifolia . ) ) i ) ) ) . . 59
stubsp, pimpinellifolia ' ) : :

Rosa rubiginosa . . . . . . . . . . . +

Rosa tomentosa . . . . . . . +

Main companions

Juniperus communis subsp, communis 1.1 2.3 22 1.2 . + 2.2 + + . + 21 + +

Cruciata glabra . +2 . 1.2

Conopodium majus . . . +

Agrostis capillaris 44 + 32

Epilobium montanum + + 1.2 + . . . . . R . .

Solidago virgaurea . . \ . . 1.1 . 1.2 + . . + + +

Hylocomiwm splendens + 33 . 22 . . . +2 . . . . 33 +2

Hieracium murorum gr. . . . +

Clinopodium vulgare . . . . . . + + 1.1 +

Veronica chamaedrys 1.1 +.2 1.2 . . . 1.2 . . . + .

Anthoxanthum odoratum . . 1.2 + . . + . + . . 1.2

Veronica afficinalis + 1.1 + . + . . . . . . + .

Vicia sepium . . . . . . + . + . 1.2 1.2 +

Campanula precatoria . . . + 1.2 . . . . 1.1 1.2

Sedum rupestre subsp, reflextun + + + . . . . . +

Carex sp. + . . . . . N . .

Dianthus hyssopifolius + + +2 . . . . . . . . +2

Fragaria vesca . . . .\ . + 22 . + . 1.2 . . .

Laserpitium latifolium . . . . . + . 232 . 1.1 . . . 1.1

Pimpinella saxifraga + + . + . . . . . . . . +

Polypodium vuigare subsp. vulgare . . . +.2 . . + . + . . . . +

Riptidiadelphus triquetrus . 3.3 . 1.2 . . . . . . R . 2.3 +

1.1 + + 1.1 1.1 1.1 .
1.2 2.2 . +

+
o+ + F

+
+
+

+ +

+ -
+

+
+
+

811
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Genista balansae subsp. europacu
Campanula ronndifolia
Euphorbia cyparissias

Gallum pumilum subsp. pinetorum .
Galium verum . + . +.2

Linaria repens . + 12 . +2 . .

Oxalis acetosella 23 . . 1.2 . . + .
Pinus sylvestris . + . + . . . +
Poa chaixi . . +.2 . + o +.2
Potentilla erecta 1.1 + . . . + .

Sorbus aucuparia R . R . +.2 . +

Sorbus aucuparic (sapling) . . . + . . . .
Valeriana officinalis + . . . + . . +
Abies alba . . . . . . . . . . .
Ables alba (sapling) . . . + . . . . . . . 1.1

12 + +2 . . . . . . , . . j

+ o+ o+ F
+
+

Abies alba (seedl,) . . . . R . R +

Companions occurring in one or two relevés — Achillea millefolium 3 and 14, Acinos alpinus 3, Ajuge pyramidalis 1, Alchemilla hybrida gr. 1, Arabis brassica 9 (1.2),
Arrhenatherum elatius 8, Asplentum adiantum-nigrum subsp, adiantum-pigrum 8, Astrantia major 7 (2.2) and 9 (1.1), Bupleurum falcatum 11, Campanula glomerata 9,
Centaurea nigra 9, Cerastium fontanum 5, Chaerophyllum aureum 7, Cotoneaster integerrimus 5 (2.2), Crepis cf. lampsanoides 9 (1.1), Cystopreris fragilis 11, Dactylis
glomerata 6 and 10, Dacrylorhiza maculata 5. Dicranum scoparium 8 (1.2}, Digitalis purpurea 3, Erythronium dens-canis 6, Fesnea eskia 3 and 14 (2.2), Festuca rubra gr, 5
(1.2), Galium aparine 11, Genista pilosa 13, Genttane cf, ltea 6, Geranium robertianum 9 and 10, Geum urbanum 1 (1,1), Hieracium glavcinum gr. 7, Hieracium sp, 2 and 7,
Hypericum cf, perforatum 3, Hypericum maculatum 1 and 5, Hypnum cupressiforme 1 and 2, Knautia dipsacifelie subsp. arvernensis (1,1}, Lathyrus pratensis 5 (1.1), Lisicra
ovata 5, Lotus corniculams 1, Mnium sp. 1 (1.1), Myosotis arvensis 5, Platanthera chlorantha 8, Platanthera sp. 3, Poa pratensis 1 and 5 (2.2), Polygonatum adoratum'8,
Polystichum lonchitis 10, Potentilla of, micrantha 6, Potentilia rupestris T, Prunello grandiflora subsp. pyrenalea 5, Prunelle vulgaris 6, Preridium aguilinum 9 (4.3}, Ranunculus
auricomus 5, Rhinanthus mediterraneus 4, Rhododendron fermgineum 4 and 12, Rosa penduling 6 (1.2), Rosa sp. 11, Rubus idaeus 8 and 9, Rumex acetosa 1 and 5, Saxifraga
granulata 5 (1.1) and 11, Senecio adonidifolius 14, Silene ruttans 4 and 11, Silene vulgaris 11, Stachys officinalis 6 and 11 (2.2), Stellaric graminea 5, Succisa pratensis 2,

Tanacetum corymbosum 8 and 9, Teucrium chamaedrys 8, Thesium pyrenaicum 3, Thymus pulegioides 3, Trifolium medium 35, Trifolium ochroleucon 7, Trifotium pratense 1,
Urtica digica 1, Veronica fruticulosa 3, Vicia orobus 9 (1.1). Vicla canina 2.

Locations of ralevés—1 & 2 (B400 & B401); Serra Obaga de Cerbi (Vall d'Unarre); Pallars Sobird; CH4724. 14/8/93, 3 (B312); Obaga de Cerbi (Vall d'Unarre); Pallars Sobird;
CH4723. 24/7/91, 4 (B313): Obaga d'Aren (Vall dAneu); Pallars Sobirh; CH4124. 24/7/91. 5 (B311); Obaga de Cerbi (Vall d'Unarre); Pallars Sobird; CH4624. 24/7/91.
6 (B323): between Puigbaladd and Quérigut, glade in a beech-wood; Capeir-Aritge; DH22. 4/6/85. 7 (B321): Obaga d'Esterri de Cardés (Vall de Cardds); Pallars Sobirh;
CHS715. 25/6/93. 8 (B594): between Sant Andren and Santa Creu (Vall de Castellbd); Alt Urgell; CGE096. 1/7/94, 9 (B596): Bixessari, towards Os de Civis; Andorra; CH7206.
9/7/94. 10 (B599): Noarre (Vall de Card6s); Pallars Scbird; CH5527. 11/8/94. 11 {B600}: Quanca, above Portells site (Vall de Cardds); Pallars Sobird; CH5426. 11/8/94.
12 (B614): above Tavascan, towards Boldis (Vall de Cardé6s); Pallars Sobirk; CHS722. 29/6/95. 13 {B605): Bordes de Guidal, above Tavascan {Vall de Cardés); Pailars Sobird;
CHS5924. 26/7/95. 14 (B608): above Estaon. near Borda de Gorf (Vall de Card6s); Pallars Sobird; CH5318. 1/6/95,

SOUIUMLIOD JS3I0] URNIATAF JJ» 12 SRISLIE]) [

61T



120 Fragm, Flor. Geobot. Ann. 42, Pars 1, 1997

ation, under the somewhat Atlantic influence of high Pallars, Veronico-Betuletum re-
places the Pinus sylvestris forests (Hylocomio-Pinetum catalaunicae Vigo 1968}, which
are so dominant in the more continental dareas of the same valleys.

‘Table 6, Hylocomio-Pinetum catalaunicae Vigo 1968 lathyretoswmn montani (= typicum): 1 — var. of Pop{t!us tremula {rel.
1}; 2 — var. of Betula pendula (tel. 2-7). [Deschampsio-Pinion sylvestris, Pinetalia sylvestris, Vaccinio-Piceeteq].

Releveé number 1 2 3 4 5 6 7
Altitude (dam a.s.L) 161 i67 175 175 182 162 155
Aspect NNW N NE N ENE ESE NNE
Angle of slope (*) 25 10 15 25 15 20 15
Caover of tree layer (%) 90 85 85 65 60 85 75
Cover of shrub layer (%) 40 30 — 7 10 15 40
Cover of herb-moss layer (%) 15 15 - o0 100 50 70
Height of tree layer (m) 9-14 5-8 10-14  &10 &I10 7-12 5-8
Height of shrub fayer (m) 1-2 1-2 1-3 12 <15 1-2 -3
Sample area (m®) 180 | 100 150 100 {00 0 150
Species dominant in the trea layer

Betula pendula + 53 4.2 4.3 44 43 4.3
Betula pendula (sapling) . 1.1 . . + . L2
FPopulus tremula 54

Popuelus tremula (sapling) 2.1

Charactar- and differential-taxa of the assocfation and higher syntaxa

Pinus sylvestris L1 . 1.1 + 2.1 1.1
Pinus sylvestris (sapling) + . . + . . L1
Hylocomium spiendens 22 2.2 +.2 44 22 i2 12
Rhytidiadelphus triquetrus 33 22 . 1.2 +.2

Rhododendron ferruginetwn 1.2 . . + +
Melampyrum pratense subsp, alpestre . 12 + 12
Pines mugo subsp. uncinata +

Pintus mugo subsp. uncinata (sapling) . . . . + +

Pyrola secunda . 1.2 +

Pyrola minor . 1.2 23

Pinus % rhaetica . +

Pinus x rhaetica (sapling) . +

Pyrola uniflora . . +

Rosa pendulina +2

Sorbus aucuparia [2

Sorbus aucuparia (sapling) 1.1

Sorbus aucuparia {seedl) +

Main companions

Juniperus conumunis subsp. comrnmnis + 22 2.1 33 1.1 1.t 22

Galiunt pranilum sl . + . + 1.1 + 1.1

Anthoxanthum odoratun . . 1.2 +2 1.1 12 +

Cruciata glabra 1.2 2.2 + . +3 1.2 22

Viola sylvestris . 1.1 + 12 +2 i2 +
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Table 6, Continued. -

Relevé number 1 2 3 4 5 6 ¥
Fragaria vesca + +.2 . +.2 + . 2
Viola canina . 1.1 . [.2 1.2 . 2t
Veronica officinalis . + . + L1 - +
Dicranum scoparium +.2 . + +.2 +2 +.2
Euphorbia cyparissias . . . + +.2
Veromica chamaediys . , 1.2 + 22 1.2 22
Achillea millefolium . + . + + . +
Hepatica nobilis +.2 . . . . I.1 12
Leontodon hispidus . + + . + . +
Trifolium pratense . 1.1 L1 + +
Abies alba . . + . .
Abies alba (sapling) + + . + .
Abies alba (seedl) +
Cheercus petraen + + .
Quercus petraea (sapling) . . . . . LI
Quercus petraea (seedl,) . . + .
Agrostis capillaris . + 23 . 22 .
Lyzula nivea . . 12 . + . +.2
Lathyrus linifolins 22 . . . . + +
Carlina acaulis . + . + + .
Calluna vulgaris . . . 22 32 1.2
Dapline cneorum . + R + + .
Festuca nigrescens . 1.2 . . . 22 12
Ranunculus serpens subsp, nemorosus . . + . + . 12
Oxalis acetoselln + . . 2.3 . . +
Sedum rupestre subsp. reflexim . + . + . +

(cont.)

Companions occurring in one or two relevés — Acer platanoides (sapling) 2, Aconitum cf. napellus 2, Agrostis capillaris
4 (L1 Ajuga pyramidalis 7, Anemone of. nemorosa 1, Buws sempervirens 1 (3.2), Campanula persicifelia 3, Campanula
rotundifolia 5, Carex caryophyliea 2 and 4, Carex sp. 5, Carlina acanthifolia subsp. cynara 3 and 6, Cerastium anense
4, Cerastimm fontanwn 7, Conapoditm majus 7 (1.1), Corylus avellana 1, Dianthus hyssopifolius 2 and 3, Epilobiwn
nmontanum 7, Festuca gantieri 1 (1.2), Fraxinus excelsior (sapling) 2, Galiwon verun 5 1.2) and 7, Genista pilosa 2 (1.1}
and 6, Helianthenum numpudarium 5, Helleborus Joetidus T (1.1), Helleborus viridis subsp, occidentalis 5 (2.2), Hier-
acium murerum gr. 3, Hieracium lactucella 5, Lotus cormicilatus 2, Luztda mudtifiors 4 and 6, Medicago suffruticosa 5,
Melica nutans 1, Moehringia irinervia 6, Mycelis muralis 3, Myosotis arvensis 5 and 7, Pimpinefia saxifraga 2, Flantago
lanceolata 5, Platanthera chlorantha 2 and 3, Pog chaixii 5 and 7, Polygala vulgaris 5, Polypodium valgare subsp. vul are
L, Potentilla erecta 4 and 5, Prenanthes purpurea 1, Prunella vulgaris 3 and 5 (1.2), Ramuncuins auricomus 7 (1.1),
Ramunculus bulbosus 5 and 6, Rosa canina 6, Rosa mollis 7, Rosa pimpinellifolia 2 and 6, Rosa rubiginesa 6 and 7, Rosa
sp. 5, Salix atrocinerea 3, Salix caprea 2, Saxifraga granulate 7, Silene vidgaris 6 and 7, Selidago virgaurea 1 (1.1) and
2(1.1), Sorbus aria (sapling) 4, Stellaria graminea 5 and 7, Steflaria holostea 6 (2.2), Tanacetum corymbosum 3, Taraws-
cim officinale 5, Thymus pulegioides 4 and 5, Trifolium alpinem 2 (1.2), Trifolivm mediun 7, Trifoliunt montanum 5, Va'e-
riana afficinalis 7, Vicia sepium 6, Vincetoxicum hirundinaria subsp, intermedium 4,

Locations of relevés— 1 (B458): Existe, feft slope of reservair; Valle de Benasque; BH9616. 22/7/93. 2 (B460;: Erisiz.
towards Serrao de las Comas; Valle de Benasque: BH95 16, 22/7/93. 3 (B601): Sant Juan de {'Erm Vell (Santa Magdalen:
valley); Pallars Sobiry; CH5600. 4/8/94. 4 & 5 (B314 & B315): shady stope of Escart valley, below forest irack; Paflas
Sobird; CH4509. 25/7/91. 6 (B317): shady slope near Nas (Vall de Card6s); Pallars Sobici; CH5313. 25/6/93. 7 (B3[%::
shady slope of Molina gully, above Esterri de Cardds (Vall de Cardés); Pallars Sobird; CH5715. 25/6/93.
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Hylocomio-Pinetum catalaunicae Vigo 1968 lathyretosum montani Vigo 1979 6
: (Table

Within the areas of mossy Pinus sylvestris forest (Hyvlocomio-Pinetum catalaunicae),
small, or occasionally rather extensive, stands of birch (Betula pendula) occur 'in places.
They are found chiefly in the higher parts of the montane belt or at the bfagmnu?g of the
sub-Alpine belt. Such deciduous stands are frequently the result of extfs:nsn.re felling or of
large uncontrolled fires. These serious disturbances were frequent during times of severe
exploitation, the most recent of which occurred from the 50s to the early 60s. These
secondary birch communities are rather extensive in the north facing woodlands of Pal-
lars Sobird (Bonaigua, Espot and Escart) and less so in other areas (Alf Urgell, Alta
Ribagorca, etc.}. . ‘

Floristically, these stands, dominated by Betula pendula, are very similar to the pine
forests of Hyloecomio-Finetum catalaunicae which surround them. In the understorey, the
replacement of pine by birch is evident only from the less extensive moss layer and ‘by
the higher frequency of some taxa of open habitats (Anthoxanthum or?oramm, Vemmc.a
chamaedrys, Fragaria vesca, Euphorbia cyparissias, etc.), Therefore, it seems appropri-
ate to us to include these birch forests in the same Hylocomio-Pinetum sylvestris, but
differentiated at variant level (var. of Betula pendula). The same may be said of some
secondary forests dominated by Populus tremula, which are much less common; we
consider them to be a parallel variant of the same association (Hylocomio-Pinetum var. of
Populus trepula; Table 6, rel. 1).

Secondary birch forests of the sub-Alpine belt

In the sub-Alpine belt, in the woodlands of Pinus mugo subsp. uncinata and silver fir,
birch (Berula pendula) forests are much less common than in the montane bz?it. However,
they occur in places in medium sized groups, the result of great disturbance in the former
forests. ‘

The following three relevés are good examples. The first was situated at Vall de
Baiasca, on a north facing siope at 1800 m, and may be included in Saxifrago-Rhododen-
dretum Br.-Bl. 1948 abietetosum albae (Rivas-Mart.) Vigo 1979; the second, also from a
north facing aspect, comes from Vall de Cardds, 1710 m, and corresponds o the‘ same
association, Saxifrago-Rhododendrefum, though to subassociation pinefosum uncma‘tae
Br.-Bl. 1948; and the last, from Noarre (Vall Ferrera), was sampled on a south facing
slope, at 1900 m, and may be referred to Veronico-Pinetum sylvestris Rivas-Mart, 1968
pinetosum uncinatae Rivas-Mart. 1968.

Relevé 1 (B316): Obaga de Baiasca; Pallars Sobira; CH40. 28/7/91 )

Character taxa of association and higher syntaxa (Rhododendro-Vaccinion, Vaccinio-Ficeetalia, Vacci-
aio-Piceetea): Rhododendron ferruginenm (3.3), Pinus mugo subsp, uncinata (3.1; sapling: +), Pyrola
secunda (+.2), Rintidiadelphus triguetrus (+.2), Abies alba (sapling: +).
Companions: Betula pendula (5.4, sapling: +), Calluna vulgaris (2.2), Viola sylves.trr's 2.2), Anema{ne
nemorosa (1.2), Hepatica nobilis (1.2), Anthoxantluun odoratuan (1.2}, Luzila nivea (1..2), Veronica
afficinalis (+.2), Juniperus communis (+), Galium pumilunt gr. (+), Fragaria vesca (+), Dicramum sco-
parium (+.2), Euphorbia cyparissias (+), Campanula rotundifolia (+).
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Relevé 2 (B357): Barranc de la Molina; Arrds; Pallars Sobira; CH5915. 25/6/1993

Character taxa of association and higher syntaxa (Rhododendro-Vaccinion, Vaceinio-Piceetalia, Vacci-
#io-Ficeetea): Rhodedendron ferruginewn (5.4), Pinus mugo subsp. uncingta (3.1), Vacciniunt myrtillus
(2.2), Rhytidiadelphus triquetrus (4.4}, Sorbus aucuparia (sapling: +), Abies alba (sapling: +), Pyrola
secunda (+), Pyrola minor (+).

Companions: Betula pendula (3.3), Juniperus comniunis subsp. comnmenis (+), Luzula nivea (2.2), Ve-
ronica chamaedrys (2.2), Cruciata glabra (1.2), Ranunculus montanus s.L. (+), Saxifraga granulata (+),
Stellaria holostea (2.1), Hepatica nobilis (1.1), Oxalis acetosella (2.1}, Viola sylvestris (1.1}, Leonto-
don pyrenaicus (+), Deschampsia flexuosa (2.2), Epilobium montanum (+), Myosotis decumbens suzbsp.
teresiana (+), Dryopteris filiv-mas (+), Gymnacarpium drypoteris (+), Lathyrus linifolius (+), Ajuga
pyranidalis (+), Anthoxanthum odoratian (+), Dryopteris carthusiana cf. subsp. assimilis (+).

Relevé 3 (B615): Noarre; Pallars Sobira; CH5628. 28/6/95

Character taxa of association and higher syntaxa (Deschapsio-Pinion, Pinetalia sylvestris, Vaccinio-
Piceetea): Binus muge subsp. uncinata (1,13, Sorbus auncuparia (sapling: +), Yaccinium myrtilius (4.3),
Rosa pendulina (1.1).

Companions: Betrla pendula (4.4; sapling: 1.1), Juniperus communis (3.2), Conopodimm majus (2.1},
Deschampsia flexnosa (1.2), Stellaria holostea (1.1), Asphodelns albus (1.1), Festuca eskia (1.2), An-
thoxanthum odoratum (1.2), Viola sylvestris (+), Erytronium dens-canis (+), Calluna vulgaris (+), Cami-
panula precatoria (+), Polygala vulgaris subsp. alpestris (+), Poa chaixii (+), Potentilla micrantha (+),
Meum athamanticum (+), Jasione montana (+), Helianthemiom mranilarium (+), Silene nutans (+),
Cruciata glabra (+), Dactylis glomerata (+), Lotus corniculatus (+), Galivmn pumilum s.). (+), Festica
ovina gr. (+.2).

Roso pendulinae-Aceretum platanoidis, ass. nova (Table 7)
HoLotypE: Table 7, rel. 1.

Roso-Aceretum platanoidis is a deciduous mixed wood made up of fypical montane
species together with some sub-Alpine ones. Its Horistic composition relates it to Cam-
panulo-Fraxinetum, described from One valley (Negre 1972), but it is sufficiently differ-
ent to be considered a new association.

The tree layer is a mixture with some character taxa from Tilio-Acerion, such as Acer
platanoides, Ulmus scabra, Prunus padus, some from Carpinion (Fraxinus excelsior)
and others common in Querco-Fageteq communities; Sorbus aucuparia is also nearl
always present. In the shrub layer some species (Lonicera nigra, Lonicera alpigena,
Ribes petracum, Rosa pendulina), which generally occur in silver fir woods and their
glades are prominent, Other specia] taxa in the field layer are Lathyrus laevigatus subsp.
occidentalis, Convallaria majalis, Rubus saxatilis and Calamagrostis arundinacea, as
well as many characteristic Fagetalia species. Polygonatum verticillatum, Polystichum
aculeatum, Aruncus dioicus and Campanula latifolia (taxa typical of Tilio-Acerion) are
also frequent. In contrast with Campanulo-Fraxinetum excelsioris, Alnus glutinosa,
Rubus caesius, Acer campestre, Cornus sanguinea, Clematis vitalba, Mercurialis peren-
nis, Stachys alpina, Filipendula ulmaria, etc. are rare or absent in this new association;
also, some montane species of soil rich in nitrates and general at lower altitudes give way
to sub-Alpine ones (Geranium sylvaticum, Molopospermum peloponnesiacum, Angelica
razulii, etc.). In spite of its location, from 1500 to 1750 m in altitude, this community
contains some relatively thermophilous plants such as Corylus avellana, Lonicera xylos-
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Table 7. Roso pendulinae-Aceretum platanoidis, ass. nova (HOLOTYPE: rel. 1). [Tilio-Acerion, Fagetalia sylvaticae, Quer-

co-Fageteal.
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Table 7. Continued.
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Relevé number

1

2

3

Faris guadrifolia

Fagus sylvatica

Scilla lilio-hyacinthus
Ramunculus serpens subsp, nemorosus
Euphorbia hyberna

Miliwn effuusim

Cardamine pentaphyllos
Aftga reprans

Anemone nemorosa
Agquilegia valgaris
Cardamine impatiens
Carex digitata
Carex sylvatica subsp, sylvatica
Daphne mezereum
Helleborus viridis
subsp. oceidentalis
Lathyrus vernus
Liliun martagon
Myosotis sylvatica subsp. teresiang
Ehytewma spicatim
Prenanthes purpurea
Prinmla elatior subsp. elatior
Stellaria nemorum
Characler-taxa of tha class
Hepaftica nobilis
Lonicera xylosteum
Poa nemoralis
Viola sylvestris
Corylus avellana
Sorbus aria
Vibursum lantana
Festuca heterophylla
Primula veris subsp, columnae
Maln companions
Geranium sylvaticim
Fragaria vesca
Abies alba
Abies alba (sapling)
Rubus idacus
Salix caprea
Epitobium montanum
Convallaria majalis
Rammculus aconitifolius s.1.
Betula pendida
Cruciata glabrg

i

Relevé number 4 5 6 7 8 4
Attitude {dam as1.) 160 162 155 150 175 64 169 168 160
Aspect NNE WNW E NW SE ENE N NE N
Angle of slope ] 25 20 20 25 25 30 - as 25
Cover of tree fayer (%) 85 g5 100 80 90 90 75 30 85
Cover of shrub layer (%) — - 20 - - - - 20 45
Cover of herb layer (%) a0 85 90 40 50 - {e4] 70 90
Height of tree layer {m) 2 36 35 25 57 35 -5 48 <0
Height of shrub layer {m) - — 12 - — _ _ -3 -2
Sample area (mz) 120 B0 120 100 80 160 100 100 70
Character- and difforential-daxa of the association and the alfance
Acer platanoides 3.2 32 21 + 21 . + 2.2 +
Prunus padis 22 32 . . + 1.1 4.1 + +
Ribes alpinum . + 2.1 L1 + + . 1.1
Ulmus scabra L 22 L 21 . 21 +
Polygonatunt verticillatum 1.2 1.2 + . + . +
Polystichum aculeatum 1.2 . 1.2 . 22 +
Aruncus dioicus 12 + 4.2 .
Campanula latifolia +2 . + +
Hesperis matronalis +
Differential-taxa with respect to other associalions from the alkance
Latiyrus laevigatus 12 0+ LI+ +2 12 41 o+ 11
subsp. occidentalis
Rosa pendulina 12 L2 o+ 12 K2 LI+ 12 21
Sorbus aucuparia 22 22 32 . 31 2.1 32 3l
Sorbus ancuparia (seedl.) . . . + . . . 1.1
Rubus savatilis +.2 + 12 + 1.2 1.3 +
Calamagrostis arundinacea + +2  +2 22 1.2 +
Lonicera nigra g+ 1.2 21 1.2 + + . .
Lonicera alpigena 1.2 . . 1.1 . 3.2 + 21
Vaccinium myrtillus 1.2 + 1.3 +2
Charactor-taxa of the order
Dryapteris filix-mas 32 32 32 32 +2 22 22 12 32
Pulmonaria affinis L1 .1 +2 12 12 12 + L1 22
Lamium galeobdolon 22 22 22 + + . + 1.2 1.2
Fraxinus excelsior 2.2 R 21 32 32 Li + 22 31
Fraxinus excelsior (seedl.) . 11 . . . . .
Melica nutans +.2 T - +2 L2 1.2 + £2 1.1
Ribes petracum 1.2 + 1.1 + ) i1 . . +
Galium odoratium 22 22 32 . . + 3.2 33
Stellaria holosteu . +2 22 . 12 1.2 + 1.1
Athyrium filix-femina 1.2 12 + . +2 22 . .
Herdelynus europaens . . + +.2 +2 11
Actaea spicata 1.2 + + +
{cont.)

Fimpinella major

1.2
LI
22

1.2

L1

1.2

1.2

LI
2.1
1.2

+.2

+2

LI

22

22

1.2
1.1
22
12
4.4

+.2
2.1
+2

32

B2
11
12

2.2

32

22
1.2
2.1

22

+.2
1.2

+.2
4.3

L1
+2

22
i.1

+.2

+.2
1.1

+ o+ + o+

+.2
2.2

L1
1.2

3.3

i1

2.2
+
31

+ +

2.2
2.2

22
22
33
L1

22

2.2

3l

{econt.)
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Tabie 7. Continued.

Relevé number 1 2 3 4 5 [ 7 ] 9

Oxalis acetosella +.2 1.2 + . 11

Galfum pumilum 8. . . +.2 . + +

Molopospernum peloponnesiacun + + +

Cicerbita plumizrl . + + +

Knautia dipmafaf{a . i . + + . ‘ 22 . .1
subsp. arvernensis

Laserpitium latifolium + f.1 +

Polystichum lonchitis +2 . . + +

Rhramnus alping . + 127 &

Epilobivm angustifolium +.2 . . + . +

Aconitum lomareki + + + .

Myrrhis odorata +.2 + . 1.2

Rhiytidiadelphus triquerrus +2 +.2 +.2

Urtica divica . + + . +

Angelica razudii + + . + .

Geranitm robertianum L2 . 1.2 . 1.2

Geum urbanum + + . . +

Companions occurring In one or two releves — Adenostyles alliariae 1 and 2, Atliaria petiolata 2, Angelica sylvestris
1 and 2, Arabis alpina 1, Arabis brassica 2 and 6, Aspleniton trichomanes 4 (1.2}, Betula pubescens 7, Carex nuricata sk,
9, Chaerophyllum hirsution 2, Chaerophyllum of. temulum 6, Circaea alpina 1 (1.2), Clinopodium vulgare 6, Crepis
lampsanoides 2 (1.2) and 7, Cruciata laevipes 1, Cystopteris fragilis 4, Dactylis glomerata T and 8, Deschampsia flexnosa
4, Dianthus barbatus 3 and 5, Dicranum scoparitm 4, Filipendula wlmaria 1 (2.1} and 2, Hieracium murorum gr. 6,
Hylocomium splendens 4 and 6, Hypericum maculatum 7 (2.2), Hypericion richeri subsp. burseri T, Juniperus communis
subsp. comumnis 6, Knautia dipsacifolia subsp. fontgueri 1, Laserpitivan nestleri 8, Lathyrus linifolius 2 and 4, Lathyrus
pratensis 4, Peucedanunt ostruthivun 7, Poa chaixii 3 and 6, Polypodium vitlgare subsp. vulgare 6, Rhodedendron ferrugi-
newrn 6, Rosa glauca 5, Rumex arifelius 7, Sambucus racemosa 4 and 9 (1.1), Saxifraga wnbrosa 1 (2.2), Scrophularia
alpestris 1 (1.2) and 2, Sedum telephium subsp. fabaria 4, Silene vulgaris 2 and 7 (2.2), Selidago virgaurea 3 and 5,
Stachys officinalis 7, Streptopus amplexifolius 7, Thalicirum aguilegifolivm | and 4, Valeriana officinalis 3 and 4, Veroni-
ca chamaedrys 3, Vicia orebus 6, Vicia sepium |, Vincetoxician hirundinaria subsp, intermedium 4.

Locations of relevéds— 1 (B551): Pois gully (Artiga de Lin), stable chalk scree, below a shady ciiff; Val ' Aran; CH1226.
5/8/94. 2 (B552): Es Neres (Artiga de Lin), edge of beech-wood near an avalanche corridor; Val d’ Aran; CH1226. 5/8/04.
3 (B535): Homo (Val del Nere}, rocky ground; Val &’ Aran; CH1526. 29/8/93. 4 (B532): shady slope of Serra d'Homo (Val
del Nere), avalanche corddor; Val d’Aran; CHIS26, 29/8/93. 5 (B471): Pontet de Rius (Valarties), stable scree; Val
d’Aran; CH2323. 17/8/93. 6 (B474): Ribera d’ Aignamdg, seree lodged by mixed wood; Val 4" Aran; CH2926. 20/8/93.
7 (B616): shady slope at Salenques gully (Vall de Baravés), block scree; Alta Ribaporga; CH1418, 18/7/1986. 8 (B617):
Gerdar de Sorpe (Vall de la Bonaigua), chalk scree below a shady clif; Pallars Sobirdi CH3822. 17/7/1994. 9 (B504):
Gerdar de Sorpe (Vall de la Bonaigua), stony clearing in a silver fir wood; Patlars Sobird; CH3822. 23/8/93. (Rel. § & 9,

published by Carrillo & Ninot, 1995).

teumn and Hepatica nobilis. Roso-Aceretum is a luxuriant mixed wood with high diver-
sity, as it contains on average 48 species per relevé.

This association usually grows on limestone, in substrata composed of large pieces of
rock, where it roots in the homic, well drained, moist underlying soil. Topographically, it
frequently occurs below cliffs, being a pioneer in the colonization of the upper slopes,
where avalanches and rock falls are frequent. It adjoins Scillo-Fagetum or Goodyero-
Abietetum woodland, and therefore may be interpreted as a permanent community main-
tained by these external factors.
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Roso-Aceretum platanoidis shows a central Pyrenean range, as it is known from Val
d’Aran, Alia Ribagor¢a and Pallars Sobira (Carrillo & Ninot 1995, sub “comunitat
cl_'Acer platanoides i Sorbus aucuparia™). From both a floristic stand point and that of its
situation in the tandscape, it is closely related to the central European mountain com-
munities contained in the suballiance Lunario-Acerenion pseudoplatani (Moor) Miiller
1992 (Oberdorfer 1992; Richard 1975; Wallnéfer er al. 1993).

APPENDIX: Syntaxonomic scheme

All the above treated syntaxa are related according to the following hierarchic scheme.,

Cl. Vaccinio-Piceetea Br.-Bl, i Br-Bl. ef al. 1938
O. Pinetalia sylvestris Oberd. 1956
AL Deschampsio-Pinion Br.-Bl. 1961
Hylocomio-Pinetum catalaunicae Vigo 1968
lathyretosum montani Vigo 1979 (=typicum)
var. of Betula pendula
var. of Populus tremula
Veranico-Pinetum sylvestris Rivas-Mart. 1968
pinelosum uncinatae Rivas-Mart. 1968
O. Vaccinio-Piceetalia Br.-Bl. 1939
Al Rhododendro-Vaccinion Br.-BI. in Br.-Bl. & Jenny 1926
Subal. Rhododendro-Vaccinienion
Saxifrago-Rhododendretum Br.-Bl. (1939) 1948
pinetosunt uncinatae Br.-Bl, 1948
abietetosum albae (Rivas-Mart.) Yigo 1979
Cl. Querco-Fagetea Br-Bl. & Vlieger in Vlieger 1937
O. Quercetalia robori-petraege R. Ttixen (1931) 1937
Al Quercion robori-petraeae Br.-Bl. 1932
Lathyro montani-Quercetum petracae (Lapraz) Rivas-Mart. 1983
(=Tewcrio-Quercetum petraeae Lapraz 1966, em. Bolds 1983, nom. illeg.)
var. of Quercus petraea (=typicum)
var, of Betula pendula
O. Quercetalia pubescenti-petraeae Br.-Bl. (1931} 1940
Al Quercion pubescenti-petraeqe Br.-Bl. 193]
Freridio-Quercetum pubescentis (Suspl.) Bolds 1983
preridietosum (=typicum)
var. of Quercus humilis (=typicum)
var. of Quercus cerrivides
var. of Quercus petraea
betuletosum pendulae, subass. nova
pinetosum sylvestris, subass. nova
Q. Fagetalia sylvaticae Pawl. [928
AL Tilio-Acerion Klika 1955
Subal. Lunario-Acerenion psendoplatani (Moor 1973) Miiller 1992
Roso pendutinae-Aceretn plataneidis, ass. nova
Al Fagion sylvaticae Pawl, 1928
Subal. Luzulo-Fagenion Lohm. & R. Tiixen 1954
Veronico wrticifoliae-Betuletum pendulae Vi go 1984

9+
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Cl. Quercetea ilicis Br.-Bl, 1947
Q. Quercetalia ilicis Br.-Bl. 1936
Al Quercion ilicis Br.-Bl. (1931) 1936
Subal. Quercenion rotundifoliae Rivas Goday et al. 1959
© Quercetim rotundifoliae Br.-Bl. & Bolds i Vives 1956
asplenietosum adiantinigri, subass. nova
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