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Maquis vegetation in the eastern Cantabrian coastal fringe
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Abstract. The typology and distribution are discussed of
hitherlo poorly known Mediterranean-type magquis vegetation
fromm the eastern stretch of the coastal fringe of the Cantabrian
Mountains. 51 phytosociological relevés of maguis with
Arbutus unede Cmadrofiales”) and Quercus coceifera (kermes
oak shrubland or “coscojares’ | were submitted to Correspond-
ence Analysis and table rearrangement. The results are dis-
cussed and interpreted in the light of actual biogeographical
and palaechistorical knowledge. A sharp division between
funiform) acidophilous and (diversified) basophilous commu-
nities was revealed. On the basis of the phytosociological
classification four new syntaxa are described: the associations
LHici pallii-Artnaetum unedonis, Phillyreo latifoliae-Arbuietum
unedonis — with two subassociations: arbutetosim unedonis
and viburnetosun fini — and the assoclation Genisto ecciden-
ralis-Quercerim cocciferae,

Kevwords: Biogeography; Genisto occidentalis-Quercetum
cocciferae; Ordination; Phillyreo latifoliae-Arinietun wnedo-
nis; Phytosociology: Relic vegetation; Syntaxonomy; Ulici
gallii-Arbutetwm unedonis.

Momenclature: Tutin et al. ( 1964-1980); Greuter et al. { 1984-
1989,

Introduction

The Mediterranean vegetation of the coastal fringe of
the Cantabrian Mountains (northwestern Spain) hasbeen
studied by several geobotanists working in the Basque
region and surrounding areas {Allorge 1941; Guinea
949 1953; Braun-Blanguet 1967; Navarro 1952; Loidi
1983 Velasco 1983; Onaindia 1986; Herrera 1989), This
interest can be explained by the presence of conspicuous
evergreen sclerophyllous Mediterranean vegetation inan
area with a humid Atlantic climate otherwise dominated
by deciduous broad-leaved forests. Most authors explain
the local abundance of evergreen Quercus ilex forest as
an ecological response to xeric conditions as found on
rocky calcareous soils. This vegetation has traditionally
been interpreted as a relic of the postglacial period, when
the climate was more Mediterranean than at present.

Probably, an important northward migration took place
from the Ebro Valley towards the coastal Cantabrian
areas {Kutzhach & Guetter 1986; Pefialba 1989), This
hypothesis has been discussed by Aseguinolaza et al.
(1984), Aseguinolaza & Gomez ( 1988), Loidi (1987 yand
Montserrat Marti & Montserrat Marti (1987). Others
consider that most of the Mediterranean vegetation of the
Cantabrian coastal area is much older, dating from prior
to the Wiirm glaciation, and having survived there in
thermic refuges during colder periods (Costa Tenorio et
al. 1990), Probably, the modern composition of the
vegetation in this area results from a combination of
several migratory waves. In addition, the Mediterranean-
Ibercatlantic (Rivas-Martinez 1982) element, a small
group of taxa from the western part of the Iberian Penin-
sula, occurs in the area, It consists of silicicolous plants,
which are better represented in Galicia and Asturias.

Cuercus ilex forest constitutes the most important
and best studied Mediterranean vegetation type of the
area, but it is not the only vegetation type here; we also
find a sort of magquis, frequently dominated by Arbusus
wnedo — locally called madrofial or *hortal’ - and con-
sidered as a substitute of the . ilex forest after fire or
cutting (Guinea 1949; Velasco 1983). Recently, quite
peculiar communities of clear Mediterranean character,
dominated by Olea svivesiris and Lanrus nobilis were
reported from the coastal areas of Asturias and Cantabria
(Bueno & Femnidndez Prieto 1991); clearly, the Cantabrian
Quercetea ilicis is not restricted to the above-mentioned
holm-oak forests.

From the successional point of view, these commu-
nities have different positions; some of them, such as the
leq and Laprus communities, are permanent commu-
nities linked to lithosols; others such as the Arbuius and
0. coccifera types, are substitute communities of poten-
tial O ifex { Lawro-Quercenum ilicis)and Q. robur { Hype-
rico pulchri-Quercetum roboris) forests.

Clearly, several of the Mediterranean shrub commu-
nity types occurring in the area are still insufficiently
known. The aim of our study was to confirm and extend
the typology and biogeography of the Arbutus and (.
coccifera dominated maguis.
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Fig. 1. Locations of the relevés of the different community types in the studied area;

* Phillvree tatifodice-Artutetwm wnedonis arbutetosum wnedonis;

H Uici gallii-Arbutenim unedonis

Material and Methods

The analysis was done in the eastern siretch of the
Cantabrian coastal fringe (43°-43°30°' N, 3°30'-4" W)
between 10 and 580 m a.s.l. 51 relevés were carried out
according to the Braun-Blanguet approach (Westhoff &
van der Maarel 1973). Their location is shown in Fig. 1.
The relevés were made by different researchers in dif-
ferent seasons, moreover the sample plots were rectan-
gular, which implies that a larger number of species
from the surroundings may have been included. Thus,
the original data set was rather heterogeneous (Leps &
Hadincovd 1992). This was remedied by taking only the
more perennial phanerophyte, chamaephyte and liana
species mmbo account, and, moreover, by masking spe-
cies present only once or twice. The remaining data
matrix was subjected to Correspondence Analysis (CA)
- with downweighting of rare species — using the
CANOCO package (ter Braak 1988) and the graphical
program CANODRAW (Smilaver 1993), CA was found
an effective approach, which also served as a basis for
the delimitation of clusters,

Finally, the clusters and relevés were arranged using
the classical phytosociological procedure (Table 1). The
resulting clusters were interpreted as syntaxa and given
a formal name following Barkman et al. (1986). The
biogeographical and bioclimatic terminology used fol-
lows Rivas-Martinez (1987).

A Phillyrec laifolize-Arbwtetum unedonis viburnetosum tinf

* Creniste occidentaliz-Quercetum cocciferae

Results

Fig. 2 shows the species display along the [irst two
axes of the CA ordination. Quercis species were made
passive in the analysis for two reasons: (1) w avoid the
taxonomical complexity of transitional populations be-
tween (. ilex and . rotundifolia occurring in this area
{Aseguinolaza et al. 1987), and (2) to eliminate the
impact on the classification of maguis by the dominant
species in the potential natural vegetation, i.e. vegeta-
tion series in the sense of Rivas-Martinez (1987 to
which the maquis type would eventually develop. Even
if these tree species are included in the community, we
consider it more realistic to determine the [loristic-
ecological relationships between the relevés by only
using the typical maquis species.

The first axis clearly separates acidophilous heathland
species to the right from basophilous species to the lefi.
Most of the heathland species are characteristic of the
class Calluno-Ulicetea, with a Cantabro- Atlantic distri-
bution. The basophilous species are mainly Mediterra-
nean. Some indifferent or slightly basophilous species
such as Arbutus unedo, Craigegus monogyna and Hedera
helix are found to the right of the origin of the CA
diagram, because of their higher cover on acidic soils,
which can be partly attributed 1o the lower competitive
power of other shrubs (cf. Mueller-Dombois & Ellen-
berg 1974; Austin 1990),

The hasophilous species, which are concentrated to
the left of axis 1, are widespread along axis 2, while the
acidophilous species are found near the origin. Axis 2
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Table 1. Phytosociological table documenting four new syntaxa: Ulicd gallii-Arvbutetam unedonis (rel. 1-19); holotypus: rel. 10;
Phillyren latifoliae-Arbutetum unedonis subass, arburetoswm wunedonis (rel, 20-38); Ibid. subass. viburnerosum tini (rel. 39-47);
holotypus: rel, 46; Geniste occidentalis-Quercetum cocciferae (rel, 48-51); holotypus: rel. 49,
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