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Abstract

The vegetation of supra- forest meadows and rock crevices of Mount Erimanthos (NW Peloponnisos, Greece). The study is based on 218 vegetation
samplings, which have been classified with TWINSPAN and Cluster Analysis and ordained with Detrended Correspondence Analysis (DCA). 6 plant
communities are included in class Daphno-Festucetea Quézel 1964, 1 (scree formations) in Drypetea spinosae Quézel 1964, 1 in Juncetea trifidae
Hadac in Klika & Hadac 1944 and 7 in Asplenietea trichomanis (Br.-Bl. In Mayer & Br.-Bl. 1934) Oberdorfer 1977.

Key words: Asplenietea trichomanis, Classification, Daphno-Festucetea, Greece, Phytosociol ogy.

Riassunto

La vegetazione delle praterie alto-montane e delle pareti rocciose del Monte Erimanthos (Peloponneso nord-occidentale, Grecia). Lo studio si basa
su 218 rrilievi della vegetazione che sono stati sottoposti a classificazione di tipo TWINSPAN e Cluster Analysis e a ordinamento tramite metodi di
Detrended Correspondence Analysis (DCA). Sei comunitavegetali sono state attribuite alla classe Daphno-Festucetea Quézel 1964, una (formazioni
dei detriti) allaclasse Drypetea spinosae Quézel 1964, unaallaclasse Juncetea trifidae Hadac in Klika & Hadac 1944 e sette alla classe Asplenietea

trichomanis (Br.-Bl. in Mayer & Br.-Bl. 1934) Oberdorfer 1977.

Parole chiave: Asplenietea trichomanis, Classificazione, Daphno-Festucetea, Grecia, Fitosociologia.

Introduction

Erimanthos mountain complex is situated in NW
Peloponnisos between 21°44' - 22°01' N and 37°54' -
38° 03' E (Fig. 1). The massif is formed by several
summits: Neraidovouni (alt. 1923 m), Olenos (Granitis,
2222 m), Barba (2169 m), Profitis Ilias (2124 m),
Neropouli (1809 m), Pirgako (2050 m), Lepida (1893
m), Psiles Korifes (1878 m), Kalifoni (1996 m) and
Tris Ginaikes (1834 m), with the first seven of them
congtituting the main mass of the mountain. From a
geological point of view, Mt. Erimanthos (Olenos) isa
part of the Olenos — Pindos geotectonic zone
(Mountrakis, 1985) and the main geological substrates
are limestone, radiolarite and flysch (mainly in the
western slopes). The orientation of itsmain massisNE
— SW, while the eastern summits (mainly Kallifoni and
Tris Ginaikes) have aE - W orientation. A topographic
map of theresearch areaisgivenin Maroulis& Artelari
(2001).

The western part of the mountain complex receives
about 1400 mm annua rainfall at an atitude of 1000
m, while the eastern part receives about 1200 mm, in a
same altitude. It also appears that the eastern part is
dlightly colder than the western, because it is more
continental.

The considerable cover of supra — forest meadows
and rock crevices provides a great variety in the
corresponding communities.

Erimanthos, although it is close to the city of Patras

has not been explored from the phytosociol ogical point
of view, except for some samplings of Barbero & Quézel
(1976), carried out in forest stands. Furthermore,
phytosociological data from the higher altitudes of
southern Greek mountains and especially their
chasmophytic communities were too few. Taking into
account the large number of steep rocks in S Greece
and their dtitudinal range (0-2500 m), we can say that
chasmophytic communities are almost unexplored.

Chasmophytic plant communities are studied in an
altitudinal range from 450 to 2200 m and supra forest
meadows from 1300 to 2200 m.

Material and methods

218 vegetation samplings have been carried out during
the years 1998 — 2002 with the Braun Blanquet (1964)
method. The sampling plots were physiognomically
homogenous and their size was according to Mucina
(1997): Rocky meadows and screes 75—100 mz, grassy
meadows 20 — 25 m’ and chasmophytic vegetation: 10
—15m".

All samplings have been introduced in Turboveg
Database (Hennekens 1999) and analysed with the
statistical package PC — ORD (Mc Cune & Mefford,
1999).

Classification of the samplings has been carried out
with TWINSPAN (Hill, 1979) and is based in the
creation of pseudospecies. The analysis begins with a
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CorrespondenceAnalysis and the sasmplingsare further
classified according to the pseudospecies presence. In
the present paper the cover classused inthefield (r—5)
has been rescaled to the scale 1 - 9, according to van
der Maarel (1979), with thefollowing equivaence: r=1,
+ =2, 1=3, 2=5, 3=7, 4=8, 5=9.

Complemantery to TWINSPAN analysis, an
ordination of both data subsets hasbeen carried out with
Detrended Correspondence Analysis (DCA).
Correspondence Analysis has been developed
independently from a line of researchers, while Hill
(1973, 1974) is the first who imported the method in
ecology. He a so imported the algorithm of “Reciprocal
Averaging”, which is used by the statistical package
PC-ORD. In this agorithm the samplings and the
species are classified simultaneously. The scores of
samplingsin the axesresult from the weighted averages
of species scores and, inversely, the species scores in
the axesresult from the weighted averages of sampling
scores. Detrended Correspondence Analysisisbased on
the axes scores of Correspondence Analysis and has
been developed to solve some problems of the last
method (the “compaction” of axes to its outmost and
the“arch effect”). It consistsin the segmentation of the
first axis in a number of segments, inside which the
scores of the second axis are regulated so their meanis
zero (Hill 19794).

Synopsis of the above methodsis given in Legendre
& Legendre (1998) and in Kent & Coker (1992).

Rare taxa are not included in the presantation of the
corresponding phytosociological tables.

Diagnostic species of syntaxa are according to
researchers of Greek Mountain vegetation, mainly
Quézel (1964, 1967, 1973), Bergmeier (1990, 2002),
Georgiadis& Dimopoulos (1993), and Karetsos (2002).
Small additions have been made in the case where a
taxon shows a considerabl e affinity for asyntaxon (e.g.
Teucrium chamaedrys subsp. chamaedrys for Sipo —
Morinion etc.).

The typification of new syntaxa is according to the
International Phytosociological Code (Weber et al.
2000). Dataof Theocharopouloset al. (2002) have been
taken into account. For the phytosociological
nomenclature, Rodwell et al. (2002) have also been
taken into consideration.

Species nomenclature follows respectively Strid &
Tan (1997, 2002), Strid (1986) and Strid & Tan (1991),
Greuter et al. (1984 — 1989), and Tutin et al. (1968 —
1980, 1993).

Results
1. Supra—forest meadows

The whole set of 133 samplings has been analysed
with TWINSPAN, whilethe 106 samplings of Daphno-
Festucetalia and Drypidetalia spinosae orders
(excluding the samplings of Trifolietalia parnassi) have
been complementarily analysed with DCA (Fig.1). The
axis1of DCA iscorrelated to the altitude, with themore
aticole sites (Festuco politae-Festucetum cyllenicae
association) in the left part and the less aticole sites
(Juni peretumfoetidissimae scabiosetosum ochrol eucae)
in the right. The second axis also offers good
information, with the rockier sites in the superior part
(Valantia aprica-Scrophularia myriophylla comm.) and
thelessrocky (Marrubio cyllenei-Astragal etumrumeici
association) in the inferior part. It is interesting to
observe the floristic resemblance of some Drypatalia
spinosae samplingsto the meadows of Festuca: Festuca
cyllenica invades easily in screes and tends to stabilize
them.

1.1. Grassy meadows: Alopecuro gerardii-Crocetum
sieberi Quézel 1964 (Trifolion parnassi, Tab. 1).

The grassy meadows of the higher summits can be
included in the association Alopecuro gerardii-
Crocetum sieberi Quézel 1964. The syntaxon is
developed from 1700 up to 1950 m, in placeswith slight
or null slope and consequently deep sail.

Compared to the rocky meadows, its floristic
composition has large dissimilarities, although it may
exist in neighboring places (e.g. the Marrubio cyllenei-
Astragal etum rumelici scrub).

Plantago atrata subsp. graeca and Plantago
holosteum dominate strongly and characterize the
physiognomy of communities, together with
Edraianthus parnassicus, Poa thessala, Alopecurus
gerardii, Hieracium hoppeanum subsp. pilisquamum,
Phleum al pinum, Armeria canescensetc. Theleaves of
dominating taxa are, as a rule, patent to the ground,
hardly exceeding the soil surface, whiletheir flowering
shoots rarely exceed 30 cm. They are thus very well
adapted to the pasture. The total herb cover is closeto
100%.

Theassociation Alopecuro gerardii-Crocetumsieberi
is a characteristic community of grassy meadows
(‘pelouses rases’), with large development in the
mountains of Southern Greece (Quézel, 1964).

Among the two diagnostic taxa, only Alopecurus



gerardii is presented in avery high constancy (27/27).
Crocus sieberi subsp. sublimis has a weaker presence
(9/27), because it flowers and devel ops its leaves very
early the spring, with the melting of snow (field
observations), so in late spring or early summer its
leaves are often missing.

Trifolietalia parnassii and Trifolion parnassii are
represented by Plantago atrata subsp. graeca (27/27),
Plantago holosteum (24/27), Phleum al pinum (23/27),
Edraianthus parnassicus (21/27), Hieracium
hoppeanum subsp. pilisquamum (16/27), Luzula spicata
subsp. pindica (15/27), Trifolium parnassi (15/27),
Campanula radicosa (10/27), Ranunculus sartorianus
(8/27), Dianthus tymphresteus (7/27), Taraxacum
cylleneum (3/27) etc. Diagnostic taxa of order and
alliance are according to Quézel (1964).

Plantago atrata subsp. graeca and Plantago
hol osteum seem to be perfectly adapted in heavy pasture.
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They develop very low flowering shoots, inaccessible
from the herbivores and they form a dense and hard
layer (especially Plantago holosteum), particularly
resistant to animal trampling.

Three subgroups of the association have been
distinguished:

Typical subgroup is characterized by a floristic
sequence with Armeria canescens, Hieracium
hoppeanum subsp. pilisquamum, Ornithogalum
exscapum and Trisetum tenuiforme.

The subgroup with Carduus tmoleus and Cirsium
hypopsilum is characterized by diagnostic species of
Daphno-Festucetalia meadows, especially spiny herbs.
The mentioned subgroup indicates that the continuous
heavy pasture can result to the progressive replacement
of Alopecuro gerardii-Crocetumsieberi meadowsfrom
Marrubio cyllenei -Astragaletum rumelici formations.
Thisisalso supported by therelatively strong presence
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Fig. 1- DCA plot of 106 Daphno-Festucetalia and Drypidetalia spinosae samplings. (Inertia: 6.063, eigenvalueax.1: 0.532, eigenvalue
ax.2: 0.465). D: Valantia aprica- Scrophularia myriophylla comm., F: Festuco politae-Festucetumcyllenicae, S: Stipa pennata subsp.
pulcherrima-Sesleria vaginalis comm., A: Marrubio cyllenei -Astragal etum creticae, H: Hippocrepis comosa -Stipa pennata subsp.
pulcherrima comm., J: Juni peretum foetidissimae scabiosetosum ochroleucae
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Tab. 1- The associacion Alopecuro gerardii — Crocetum sieberi (Trifolion parnassi) of grassy meadows.

A: Subgroup with Carduus tmoleus and Cirsium hypopsilum
B: Typica subgroup (with Armeria canescens and Trisetum tenuiforme)
C: Subgroup with Crepis aurea subsp. lucida

A B C

Nunber of sanpling 4455644 666556555555555 55666 P
7749066 566450449211111 99001 R
7886532 712614577034569 89015 E
S
Al titude(x10m 1111111 111111111111111 11111 E
9989888 888888889877788 99998 N
0557522 568508555535705 50005 C
E
S

Al opecuro gerardii - Crocetum sieberi Quézel 1964
Al opecurus gerardiii 5787775 323385575333223 33377 27
Crocus sieberi sublinis --7--5-  382--5---83--3---  -2-3- 9

Subgroup with Carduus tnoleus

Cardus tnol eus 35233-3  3------- 2--2---  ---22 11
Ci rsi um hypopsi | um 3-2-2-3  ----iemeeeieee aeee 4

Typi cal subgroup(with Hieraci um hoppeanum subsp. pilisquanum & Arneria canescens)
Hi eraci um hoppeanum pil i squamum ~ ----- 77 532353575-5355- -3--- 16
Arneria canescens  ------- 535- 55- 2-555353  ----- 12
Orni t hogal um exscapum ---5-3-  -3255-3--522--3  3---- 11
Trisetumtenuiforre  ----- 22 -2----23-735537 ----- 11

Subgroup with Crepis aurea subsp. lucida & Ranuncul us sartorianus
Crepis aurea |ucida B 53----3 77878 9
Ranuncul us sartorianus ~ ------- 5-2------ 2----- 25353 8
Sagi na procunbens ~ ----- 33 --------- 3----- 2-223 7
Thl aspi ochroleucon - oo ---33 2

Trifolion parnassi, Trifolietalia parnassi (of class Juncetea trifidae)

Pl antago atrata graeca 7555733 887555535888778 75353 27
Pl ant ago hol ost eum --23375 577858878352873 777-3 24
Phl eum al pi num - 723573 3233523335-3225 22--3 23
Poa thessal a 7733353 323535333553-33  3---- 22
Edr ai ant hus par nassi cus -75733-  -2355-335332223 -32-5 21
Trifolium parnassi ----335 -2--3--333---22 53385 15
Luzul a spicata pindica --3---- 3233-32525--332 32--- 15
Canpanul a radi cosa -2-23-- ------- 3-5--22- 22--2 10
Di ant hus tymphresteus ~ ----- 33 ---2--23----- 2- 2---- 7
Tar axacum cyl | eneum B LT T 2------- 2 ----- 3

Acconpanyi ng species
Asperula aristata thessala 2--23-3 -3323-2-2353333 ----3 17
Festuca polita 222--37 2222------ 2-2--  ----- 11
Daphne ol eoi des 23----- ----2--2-2-2222 ----- 9
Thymus | ongi caul i s chaubardi i 5------ ---2--3----533- 6
Anthemis tinctoria parnassica ~ ------- @ --------- 222255 6
Silene multicaulis —  2------ ------ 2-2-3---- 5
Eryngi um anet hysti num B 3332- 5
Dactylis glonerata 0 33-----  ------------ 222 ----- 5
Hi eraci um cymosum hel drei chi anum ~ -------  ---------- 23322 ----- 5
Canpanul a spatul ata spatulata ~ ------- 333-----------5 ----- 4
Aliumfrigidum  32---2-  ------2-------- ----- 4
Ver bascum epi xanthinum  2------  ----32-----2---  ----- 4
Thl aspi graecum — ------- 282------------ oo 3
Aet hi onena saxatilis oreophilum —  ------- ----------- 223-  ----- 3
Arabis subflava ~ ------- 22--3---------- oo 3
Di ant hus androsaceus ~ -------  -32--3--------- ----- 3
Erysi mum cephal onicum  ------- 81---3---------  ----- 3
Mnuartia attica attica = 3------  ------83--2----- ----- 3
Poa timl eontis ~ ------- --5---------53 ----- 3
Festuca cyllenica ~  22-----  --------------3  ----- 3

Taxa with 2 presences

Tar axacum gi onense, (657/2,662/5), Alyssum nontanum subsp.

gracilens (551/2, 519/2), Mosotis sylvatica subsp. cyanea (657/2,
cichoriaceus (662/3, 514/2), Arenaria |eptoclados (477/3, 478/3),

asper (513/3, 515/3), Astragalus depresus (462/3, 661/2).

Taxa with 1 presence
Sedum | aconi cum (661/1),
taygeteum (514/3), Thynus sp.
compbsum (513/2), Euphor bi a
Hi ppocrepis commosa (477/3),
acre (478/2),
perenni s subsp. narginatus (463/3),
Lotus corniculatus (661/2),
Tragopogon crocifolius subsp.
(657/2), Scorzonera mollis (662/1),

Ant hoxant hum odoratum (661/2),
(516/5),
herniarifolia
Ptil ostenon afer
Morina persica (478/2),
Tar axacum del phi cum (596/2),
Scilla
sanmaritanii
Lepi di um hirtum subsp.

Astragal us creticus
(520/2),
(4771 2),

Al'l'ium guttatum subsp.

bifolia (657/2),
(657/2), Stachys

repens (661/2, 604/2),
515/ 2),
Leont odon crispus subsp.

Trifolium repens
rumel i cus

Ranunculus  ficarioides
Mar rubi um cyl | eneum (477/2),
sardoum (478/2),
Bellis perennis (605/3),
Geocaryum parnassi cum
germani ca subsp.

nebrodense (657/2).



of Trifolietalia parnassii diagnostics in the samplings
of Marrubio cyllenei-Astragaletumrumelici association,
which is also developed in mild slopes and relatively
deep soil.

A third subgroup, with Crepis aurea subsp. lucida,
Thlaspi ocroleucum, Sagina procumbens and Ranunculus
sartorianus, is developed in the most wet sites (e.g. in
stes where the snow melts particularly late in summer,
near springs and streams, in eastern and northern
expositions with along - lasting daily shadowing etc.).
Trifoliumparnass hasthereréatively large covers, while
in the rest samplings has a very weak presence.

Quézel (1964), the author of the mentioned syntaxon,
al so described the associ ations Astragal ustymphresteus-
Trifoliumottonisand Plantago lanceol ata var. capitata-
Trifolium al pestre from Giona. Both have considerable
floristic resemblances with the described vegetation
group of Erimanthos. Smaller resemblance has the
association Nardus stricta-Luzula spicata Quézel 1964,
described from the mountains Giona, Killini, Taygetos,
and some regions of Pindos.

The sameresearcher (1967) described the association
Alopecurus gerardii-Crocus veluhensis Quézel 1967
from the mountains Karava, Peristeri and Tymfi, sited
earlier (1964) by him as a subassociation of Alopecuro
gerardii -Crocetum sieberi association, in Giona.

Healso (1967) described the association Poa violacea
-Silene roemeri Quézel 1967 from Pindos and the
association Poa violacea-Minuartia recurva Quézel
1967 from Mount Smolikas, with afloristic composition
clearly distinct to that of Alopecuro gerardii-Crocetum
sieberi association and with apparently more northern
floristic influences. Both associations are included in
Poion violaceae Horvat 1937,

Georgiadis& Dimopoulos(1993) confirmtheexistence
of Alopecuro gerardii-Crocetumsieberi in Mount Killini
of N Peloponnese, with aso astrong presence of Plantago
atrata subsp. graeca and Plantago holosteum.

Finally, Karetsos (2002) described the Trifolium
hybridum community, from Mount Iti, with afloristic
composition clearly differentiated to that of Alopecuro
gerardii-Crocetum sieberi.

1.2. Rocky meadows
1.2.1. Juniperetum foetidissimae scabiosetosum
ochroleucae subass. nova hoc loco (Stipo-Morinion,

Tab. 2, column J, holotypusrel. 347)

The subassociation Juniperetum foetidissimae
scabiosetosum ochroleucae has been sampled in four
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summits of the mountainous complex: Melissovouni,
Barba, Kallifoni and Tris Ginaikes. It is developed on
limestone, between 1350 — 1750 m and it is associated
to siteswith a high cover in bare rock. It is succeeding
the fir (Abies cephalonica) forests, starting its
development above the fir —forest timberline.

It has the physiognomy of a sparse shrub, or asparse
forest with aged trees. Scabiosa ochroleuca (9/13) is
grown exclusively in the sites of the present syntaxon,
while Juniperusfoetidissimaisthe dominating species.
Anexceptionisobserved in Kallifoni, wherethe stands
of Juniperus foetidissima are usually degraded and the
stands are dominated by low individuals of Juniperus
oxycedrus subsp. oxycedrus. There, the presence of
radiolarite leads to a particular aspect with Dianthus
pinifolius subsp. lilacinus (Tab. 2, sampl. 650, 651 &
652).

The new syntaxon is included in Stipo-Morinion
alliance, with characteristic taxa Melica ciliata (4/13),
Festuca jeanpertii (11/13), Malcolmia graeca subsp.
bicolor (5/13), Teucrium chamaedrys subsp.
chamaedrys (8/13), Pterocephalus perennis (8/13),
Scutellaria rupestris subsp. parnassica (5/13), Ajuga
orientalis (3/13), Stipa pennata subsp. pulcherrima (4/
13) and Achillea fraasii (1/13).

Thealliance Astragal o-Seslerion is represented very
weakly, while Eryngio — Bromion is represented quite
strongly: Astragalus creticus subsp. rumelicus (5/13),
Marrubium cylleneum (6/13), Dasypyrum hordaceum
(4/13), Erysimum pectinatum (3/13), Cirsium
hypopsilum (3/13), Eryngium amethystinum (11/13),
Galiumthymifolium (5/13), Galiumtaygeteum (10/13),
Campanula spatulata subsp. spatulata (10/13) etc.

The formations of Juniperusfoetidissima, at least up
to 1600 m, have their origin in older fir forests. That's
why forest species of the order Quercetalia pubescentis
arequite strongly represented: Myosotis syl vatica subsp.
cyanea (7/13), Thymus longicaulis subsp. chaubardii
(11/13), Lamium garganicum subsp. striatum (7/13),
Sleneitalica subsp. peloponnesiaca (8/13), Doronicum
orientale (6/13) etc. However it is clear that taxa of
Daphno-Festucetalia have a stronger presence.

Juni peretum foetidissimae of Stipo-Morinion hasbeen
described by Georgiadis & Dimopoulos (1993) in
Mount Killini, an also N Peloponnesian mountain.
Although Scabiosa ochroleuca is absent in the original
description of the association, theecological andfloristic
similarities of both communities do not permit us to
determine anew association. Juni peretumfoetidissimae
typicum grows in very similar atitudes (1350 - 1750
m), also in stony places.
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Scabiosetosum ochrol eucae hasfloristic resemblances
with the association Onobrychis ebenoides var. minor-
Juniper us foetidissima, described by Quézel (1973) in
Vardoussia, also in Sipo-Morinion alliance. There,
Scabiosa crenata, very related to Scabiosa ochroleuca,
isreported as diagnostic of the association. Despite the
floristic and ecological similarities, the diagnostic taxa
of Onobrychis ebenoides var. minor-Juniperus
foetidissima association are missing from our samplings.

The devel opment of Juni peretumfoetidissimaein two
closely related mountains of Northern Peloponnese, up
to therelatively “low” dtitude of 1350 m, isrelated to
the degradation of fir forest, after an anthropogenic
impact. The rarefaction and the lowering of the upper
fir forest treeline and the consequent soil degradation
encouragetheinstal lation of Juniperusfoetidissima. The
competitive advantage of Juniperus foetidissima on
limestonewith shallow soil and large cover in barerock
isalsoincreased by the smaller vulnerahility of itsyoung
individuals in comparison with the young individuals
of Abies cephalonica, to the effect of pasturage.

1.2.2. Communities with Stipa pennata subsp.
pulcherrima (Stipo-Morinion, Tab. 2, columns S and
H)

The columns S and H of Tab. 2 are composed from
19 samplings, which become from rocky places of
summits Kallifoni, Barba and Profitis llias. They are
characterized by the strong presence of Stipa pennata
subsp. pulcherrima.

The differences of both groups are relatively small:
Group Sischaracterized by the absence of the sequence
with Hippocrepis comosa, Minuartia confusa etc. and
itisdeveloped mainly inthe summits Barbaand Profitis
llias. Sedleria vaginalis hasastrong presence. Group H
isdiagnosed by the floristic sequence with Hippocrepis
comosa, Erysimum cephalonicum and Minuartia
confusa, and is developed mainly in summit Kallifoni.
The presence of Sederiavaginalisand Festuca cyllenica
isweaker, while Stipa pennata subsp. pulcherrimafinds
here its ecological optimum.

Stipa pennata subsp. pulcherrimaiswell known asa
diagnostic taxon of Stipo-Morinion alliance and
participatesin many communities of Greek mountains.

According to Quézel (1964), it grows with a high
constancy, in the associations Scabiosa taygetea-
Onosma leptanthum Quézel 1964 (Taygetos) and
Galiumlucidum-Ribesuva-crispa Quézel 1964 (Killini).

It is also present in samplings of Georgiadis &
Dimopoulos (1993) from Killini, as characteristic of

Stipo-Morinion, in the associations Juniperetum
foetidissimae Georgiadis & Dimopoulos 1993 and Aceri
monspessulanum-Prunetum mahaleb Georgiadis &
Dimopoulos 1993, with exceptional constancy and
covers1- 2 (scae+1to5).

The behavior of Sedleria vaginalis, considered as a
characteristic of Astragalo-Sedlerion, isremarkable. It
presents two ecological optima, the first in the
association Festuco politae-Festucetum cyllenicae and
the second in the communities of Stipa pennata subsp.
pulcherrima, in smaller altitude. Sesleria vaginalis
appearsto prefer therelatively higher altitudesand also
the rockiest places.

1.2.2.1. Stipa pennata subsp. pulcherrima-Sederia
vaginalis comm. (Tab. 2, column S)

The community isdescribed by 10 samplings, carried
out in the summits Barba and Profitis llias, in strongly
rocky places, from 1600 to 1850 m, e.g. in the same
altitudinal level with the association Marrubio cyllenei-
Astragaletumrumelici. Conseguently, the succession of
two groups is based not on the altitude but on soil —
substrate factors.

The present group is characterized by the absence of
the sequence with Hippocrepis comosa and by the very
strong presence of Sesleria vaginalis and Festuca
cyllenica as well. It cannot also be included in the
association rank because the two characteristic taxaare
not fidele.

Sesleria vaginalis is a taxon that characterizes
Astragalo-Seslerion alliance and presents its main
ecological optimum in the association Festuco politae-
Festucetum cyllenicae.

It was not possible to find more differentiating taxa,
except perhaps from Festuca spectabilis subsp. affinis,
whichischaracteristic of Slenion caesiaealliance (scree
vegetation), and appears herein asecondary ecological
optimum. That is due to the very rocky character of
samplings sites.

The described community is included in the Stipo—
Morinion alliance, dueto thefollowing diagnostic taxa:
Stipa pennata subsp. pulcherrima (9/10), Melicaciliata
(6/10), Festuca jeanpertii (5/10), Malcolmia graeca
subsp. bicolor (8/10), Teucrium chamaedrys subsp.
chamaedrys (4/10), Pterocephalus perennis subsp.
perennis (3/10), Scutellaria rupestris subsp. parnassica
(3/10), Achillea fraasii (3/10), Morina persica (3/10),
Asphaodeline lutea (3/10) and Ajuga orientalis (1/10).

Eryngio-Bromion isrepresented quite strongly by the
taxa: Astragalus creticus subsp. rumelicus (8/10),



Marrubium cylleneum (8/10), Carduus tmoleus (8/10),
Cirsilumhypopsilum (8/10), Eryngium amethystinum (6/
10), Galiumthymifolium (5/10), Dasypyrum hordaceum
(2/10) etc.

Astragalo-Seslerion is represented weakly, mainly
from Sesleria vaginalis (9/10) and Tragopogon
crocifolius subsp. samaritanii (3/10).

Samplings 317, 474 and 475 have been carried out in
Profitis llias, in eastern slopes, and represent very
powerfully rocky biotopes, where the vegetation is
developedin small slotsand holes of limestone parental
rock. They are characterized by the presence of
Asphodelinelutea and Vincetoxicumhirundinaria subsp.
nivale, which isanitrophilous species, probably related
with the presence and nesting of birds (field
observations).

1.2.2.2. Hippocrepis comosa-Sipa pennata subsp.
pulcherrima comm. (Tab. 2, column H)

Stipa pennata subsp. pulcherrima-Hippocrepis
comosa community has a distinct floristic sequence,
with the homonymous taxa (9/9 and 6/9 respectively),
together with Erysimum cephal onicum (7/9), Minuartia
confusa (4/9), Helictotrichon aetolicum (3/9), Narcissus
poeticus (2/9) and Secale montanum (2/9). It ismainly
developed in Kalifoni, where is the dominating type
of rocky meadows, and in certain places of summit
Barba. The presence of Sedleria vaginalis and Festuca
cyllenica is weak, while Stipa pennata subsp.
pulcherrima has large covers.

The described community is developed in habitats
similar to those of Stipa pennata subsp. pulcherrima-
Sederiavaginaliscomm., in alittle higher atitude and
in dlightly smaller covers of bare rock.

It is also included in Stipo-Morinion alliance, in the
base of the following diagnostic taxa: Sipa pennata
subsp. pulcherrima (9/9), Melicaciliata (5/10), Festuca
jeanpertii (6/9), Malcolmia graeca subsp. bicolor (7/
9), Teucrium chamaedrys subsp. chamaedrys (3/9),
Pterocephal us perennis subsp. perennis (3/9), Achillea
fraasii (2/9), Ajuga orientalis (3/9), Scorzonera mollis
subsp. mollis(3/9), Asphodelinelutea (1/9) and Morina
persica (1/9).

Eryngio-Bromion is represented by Astragalus
creticus subsp. rumelicus (2/9), Marrubium cylleneum
(9/9), Carduus tmoleus (3/9), Cirsium hypopsilum (6/
9), Eryngium amethystinum (7/9), Galium thymifolium
(6/9), Bromus cappadocicus subsp. lacmonicus (5/9),
Campanula spatulata subsp. spatulata (3/9) etc. and
Astragalo-Seslerion by Sesleria vaginalis (6/9) and
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Tragopogon crocifolius subsp. samaritanii (2/9).

1.2.3. Marrubio cyllenei-Astragaletum rumelici ass.
nova hoc loco (Eryngio-Bromion, Tab. 2, columns A
and Ac, holotypusrel. 460)

The association Marrubio cyllenei-Astragaletum
rumelici ass. nova is very widespread in Erimanthos
and it was recorded in many samplings, carried out in
the main mass of the mountain complex: Olenos,
Neraidovouni and Barba. The complete absence of
Astragalus creticus subsp. rumelicus from the eastern
summits is remarkable.

It is developed from 1430 up to 2000 m., with its
optimal development from 1600 to 1850 m. From 1800
m to higher altitudes it is gradually succeeded by
Festuco politae-Festucetum cylleni cae association.

Itisgenerally developed on placeswith asmall cover
in barerock, with relatively deep soil, while sometimes
it is also located in radiolarite, or in places that have
received material from the erosion of radiolarite rocks.
Inthiscase, the ground has characteristic red color. The
cover of parental rock is, asarule, small and the slopes
gentle, while Festuco politae-Festucetum cyllenicae
association and the communities of Stipa pennata subsp.
pulcherrima are connected with steeper slopes.

The association Marrubio cyllenei-Astragaletum
rumelici is dominated by Astragalus creticus subsp.
rumelicus, Eryngium amethystinum and Dasypyrum
hordaceum. The shrub layer isconstituted by Astragalus
creticus subsp. rumelicus, Marrubium cylleneum,
Daphne oleoides, Cerastium candidissimum etc. The
layer of high herbs is constituted by Dasypyrum
hordaceum, Trisetumflavescens, Melicaciliata, Bromus
cappadocicus subsp. lacmonicus, together with a
number of thorny perennials, as Cirsium hypopsilum,
Eryngiumamethystinum, Carduustmoleus, Ptilostemon
afer etc.

The diagnostic taxa are Astragalus creticus subsp.
rumelicus (29/31), Marrubium cylleneum (25/31),
Dasypyrum hordaceum (23/31) and Erysimum
pectinatum (11/31), which havein the mentioned group
their ecological optimum. Lolium perenne (9/31) and
Digitalis ferruginea (6/31) are differentiating the
syntaxon in Tab. 2.

The described syntaxonisclearly includedin Eryngio
— Bromion alliance, in the base of the following
diagnostic taxa: Carduus tmoleus (20/31), Cirsium
hypopsilum (24/31), Eryngium amethystinum (27/31),
Galiumthymifolium (10/31), Galiumtaygeteum (22/31),
Campanula spatulata subsp. spatulata (16/31) and
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Bromus cappadocicus subsp. lacmonicus (8/31).

Stipo-Morinion and Astragalo-Seslerion are
represented very weakly, with the exception of Melica
ciliata (12/31), Malcolmia graeca subsp. bicolor (8/31),
Stipa pennata subsp. pulcherrima (6/31) and
Tragopogon crocifolius subsp. samaritanii (9/31).

It is remarkable that Dasypyrum hordaceum is
growing in Greece only in Erimanthos and Taygetos
and it is developed in the research area exclusively in
the communities of the described syntaxon, with
particularly high covers.

Classification and ordination of samplings have
showed the existence of two subgroupsin the association
Marrubio cyllenei-Astragaletum rumelici:

The typical subgroup (Tab. 2, group A) is
characterized by the relatively weak presence of
Dasypyrum hordaceum (6/13) and the absence of the
floristic sequence with Cachrys ferrulacea, Ribes uva-
crispa, Scandix macroryncha, Ornithogalum
oligophyllum and Crataegus orientalis. The subgroup
with Cachrys ferrulacea is characterized by the above
mentioned floristic sequence and the strong presence
of Dasypyrum hordaceum (Tab. 2, column Ac). It is
developed in lower atitude than the typical subgroup.

The samplings 67 - 74 have been carried out in places
that suffer very strong pasturage (near shielings) and
Cachrys ferrulacea has there very large covers. In the
summer, since middle July, the formations of Cachrys
ferrulacearemain with avery small total cover, because
this annual subshrub gets drained and carried away by
the wind.

Various shrubby taxa of Astragalus and Marrubium
dominatein the rocky meadows of Greek mountain and
many associations with their domination have been
described.

Quézel (1964) described the association Astragalus
cylleneus-Cirsium cylleneum (=Cirsium hypopsilum),
from Mount Killini. Quézel and Katrabassa (1974)
documented its existence in the neighboring Mount
Chelmos, while Dimopoulos (1993) suggested the
association Astracantho thracicae-Marrubietum
cyllenei, asanew combinatio of Astragalus cylleneus-
Cirsium cylleneum association. However, Astragalus
cylleneus is a local endemic of Chelmos and Killini,
while diagnostic taxa as Centaurea triumfetti and
Sderitis clandestina do not exist in the samplings made
in Erimanthos. Furthermore, the present data suggest
that Cirsium hypopsilum (=C. cylleneum) seems better
as an aliance than an association diagnostic (Tab. 2).

Quézel (1964) also described the association
Astragalus creticus subsp. rumelicus-Marrubium

velutinum from mountains Parnassos and Giona. The
last syntaxon is also characterized by the domination
of Astragalus creticus subsp. rumelicus, together with
Marrubium velutinum, a taxon closely related to
Marrubium cylleneum. Concerning the association
diagnostics, Centaurea affinis although present in
Erimanthos is growing in different habitats (e.g. rock
crevices— Tab. 3), and Astragalus apollineusis absent.
Nevertheless, it is obvious that the mentioned
associationisecologically similar to Marrubio cyllenei-
Astragaletum rumelici.

Quézel (1967) also described the association
Marrubio thessali-Astragaletum angustifolii from
Mount Olympos, which has been also found by
Bergmeier (1990) in Mount Kato Olympos.

The association Marrubio cyllenei-Astragaletum
rumelici is vicariant (ecologically analogous) to the
Astragalus creticus subsp. rumelicus-Marrubium
velutinum association. It isdevelopedin similar habitats
and presents physiognomic and floristic resemblances.
It is aso closely related to the association Astragalus
cylleneus-Cirsium cylleneum Quézel and Katrabassa
1974, of Mounts Killini and Chelmos. However, its
unique combination of diagnostic taxa, the particular
presence of the African taxon Dasypyrum hordaceum
and the absence of Quézel’s diagnostic taxa, lead usto
characterize it as a new association.

1.2.4. Festuco politae-Festucetum cyllenicae ass.
nova hoc loco (Eryngio-Bromion, Tab. 2, column F
holotypus rel. 509)

The association Festuco politae-Festucetum
cyllenicae dominatesfrom 1750 to 2200 m (with amean
of 1924 m) in the summits Olenos, Barba, Neraidovouni
and Profitis Ilias, as long as the slope increases. It is
developed on limestone bents, with strong or
intermediate slope, where the parental rock has usually
not large cover (the cover of barerock oscillatesfrom 5
to 40%), in soils of rendzinatype, little evolved.

It is dominated by Festuca cyllenica dense tussocks,
in a cover of 60 - 100% and a height of 50 - 120 cm,
together with Festuca polita and Sesleria vaginalis.
Daphne oleoides, Cerastium candidissimum, Galium
thymifoliumand Sderitisclandestina arethe dominating
shrubs, whilethere existsasublayer of very short herbs,
with Campanula albanica subsp. albanica, Slene
multicaulis subsp. multicaulis, Minuartia attica subsp.
attica, Allium frigidum, Carum graecum subsp.
graecum, Poa thessala etc.

Festuca cyllenica (29/29), Festuca polita (24/29),



Allium frigidum (18/29), Campanula albanica subsp
albanica (14/29), Slene multicaulis subsp. multicaulis
(11/29), Sderitisclandestina subsp. pel oponnesiaca (7/
29), Geocaryum peloponnesiacum (5/29) and Slene
vulgaris subsp. prostrata f. pubigera (3/29) are the
diagnostic taxa of the association.

Festuco politae-Festucetum cyllenicae is classified
in Eryngio — Bromion alliance, due to the diagnostic
taxa Carduustmoleus (23/29), Galiumthymifolium (20/
29), Galium taygeteum (16/29), Astragalus creticus
subsp. rumelicus (15/29), Campanula spatul ata subsp.
spatulata (15/29), Cirsiumhypopsilum (12/29), Bromus
cappadocicus subsp. lacmonicus (11/29), Marrubium
cylleneum (3/29), Eryngium amethystinum (4/29) etc.

Astragalo-Sederionisrepresented mainly by Sederia
vaginalis (23/29), which obviously finds there its
ecological optimum, as well as by Tragopogon
crocifolius subsp. samaritanii (7/29) and Veronica
sartoriana (3/29).

Communities dominated by taxa of Festuca varia
group, have been also described by some other
researchers:

Quézel & Katrabassa (1974) have described the
subassociation Astragalus cylleneus-Marrubium
cylleneum festucetosum variae (Eryngio-Bromion
alliance), with 9 samplings (page 17, Tab. 3) in the
neighbouring Mount Chelmos, in altitudes closeto 1900
m, where together with Festuca varia (F. cyllenica or
F. graeca) are al so growing Juniperus communis subsp.
hemisphaerica, Minuartia attica subsp. attica, Slene
multicaulis subsp. multicaulis, Asyneuma limonifolium,
\eronica sartoriana etc. The presence of Astragalus
cylleneus and Marrubium cylleneumis quite weak (4/9
and 0/9 respectively). Astragal o-Sederion diagnostics
have also weaker presence, with the exception of
Sedleria vaginalis.

The same subassociation is also recorded by
Georgiadis & Dimopoulos (1993) in Mount Killini, in
altitude higher than 1750 metres, with an important
presence of Astragalus angustifolius.

As resulted from classification and ordination
analyses, the association Festuco politae-Festucetum
cyllenicaein Erimanthosis, floristically, exceptionally
homogeneous (Fig. 1) and has important floristic
differences from the association Marrubio cyllenei-
Astragaletum creticae, which is developed in clearly
gentler slopes and lower atitudes. Nevertheless, the
samplings 521, 544, 495, 458, 543 (28-32) have quite
large coversof Astragalus creticus subsp. rumelicusand
they can be considered transient to the association
Marrubio cyllenei-Astragaletum rumelici.

45

The described syntaxon has floristic resemblances
with the association Festuco cyllenicae-Asperuletum
boissieri Georgiadis & Dimopoulos 1993, described
from Mount Killini and included clearly in Astragalo—
Sederion dliance.

Furthermore, Quézel (1967) described the association
Festuca varia-Marrubium velutinum subsp.
haussknechtii (Eryngio-Bromion) from central Pindos,
with four subassociations, with large enough floristic
differencesfrom Festuco politae-Festucetumcyllenicae.

The recent typification of Seslerio achtarovii —
Festucetum variae (Astragalo-Seslerion) in Mount
Pangeon, by Karagiannakidou et al. (2001), with the
domination of Festuca varia, is also interesting.

2. Scree vegetation: Valantia aprica-Scrophularia
myriophylla comm. (Slenion caesiae, Tab. 2, column
D)

Many screesexist in Erimanthos, even at low altitude,
asit happensinthe steep western s opes of Neraidovouni
and Melissovouni (in an atitude of 900 m).

Scree communities are composed by asmall number
of characteristic taxa, particularly adapted inthe extreme
environmental conditions that they face (difficulty of
mechanic support, frequent landslips, small availability
of water etc.).

In the sites of lower altitude, up to 1650 m (e.g.
samplings 425-428), the aspect of the communitiesis
given by Drypis spinosa, together with Urtica dioica,
while in higher altitudes Festuca spectabilis subsp.
affinis dominatesin relatively large covers.

The scree vegetation of Erimanthos is differentiated
mainly by Valantia aprica (11/14), Scrophularia
myriophylla (10/14) and Urtica dioica (7/14) and is
included in class Thlaspietea rotundifolii, order
Drypidetalia spinosae and alliance Slenion caesiae, as
it happens in the majority of Balkan Mountains.
Diagnostic taxa of higher syntaxonomic ranks are
Drypis spinosa (14/14), Festuca spectabilis subsp.
affinis (8/14), Slene caesia (6/14), Senecio thapsoides
(10/14) and Ptilostemon afer (7/14).

Valantiaapricaand Scrophulariamyriophyllaareaso
characteristic of Slenion caesiae and they have been
used for the description of other scree communities:

Quézel (1964) described a communitiy with
Scrphularia myriophylla and Drypis spinosa from
Mount Killini, without Valantia aprica.

Valantia apricaisadiagnostic taxon of theassociation
Minuartio juniperinae-Valantietum apricae Quézel
1964, described from the mountains Taygetos and
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Killini.
Georgiadis & Dimopoulos (1993) identified the
association Scrophulario myriophyllae-

Thamnosciadietumjuncel asoin Mount Killini, where
Valantia aprica has a strong presence.

Valantia aprica-Scrophularia myriophylla comm. is
developed from 900 to 1900 m, on typical, non-
stabilized or dlightly stabilized screes, with stones of
intermediate size and slopes between 40 - 65°.
Samplings 511, 540, 531, 537 and 567 have been made
in relatively more stabilised sites, where Festuca
cyllenica and Astragalus creticus subsp. rumelicus,
particularly the first, have relatively large covers. This
is documenting that screes tend to be stabilised and
progressively evolute to akind of stony meadow, after
the invasion of Festuca cyllenica and Astragalus
creticus subsp. rumelicus in them.

3. Chasmophytic communities

The set of 85 samplings has been analysed with
TWINSPAN, and complementarily ordained with DCA
(Fig.2). The axis 1 of DCA offers the most of
information and is strongly correlated to the altitude,

with the more alticole community (Hieracio leithneri —
Saxifragetum paniculatae association) in the left part
and the less dlticole (Inulo parnassicae-Ptil ostemetum
chamepeuce association) in the right. The second axis
does not offer considerable information.

3.1. Communities of Campanulion versicoloris
alliance (order Onosmetalia frutescentis)

The order Onosmetalia frutescentis and the alliance
Campanulion versicoloriswerefixed by Quézel (1964)
and they are including the chasmophytic communities
of Southern Greece, in altitudes up to 1500 m.

A few researchers described more communities of
Campanulion versicoloris: Dimopoulos (1993),
Georgiadis and Dimopoulos (1993), Karetsos (2002),
Theocharopoulos et al. (2001) etc., while Dimopoulos
et al. (1997) have also made a synoptic study of the
mentioned communities in Greece.

Communities of the following chapters are included
in Onosmetalia frutescentis and Campanulion
versicoloris, due to the strong presence of diagnostics
Campanula versicolor, Silene congesta, Onosma
frutescens, Asperula lutea, Carum multiflorum,
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Fig. 2 - DCA plot of 85 Asplenietea trichomanis samplings. (Inertia: 5.836, eigenvalue ax.1: 0.758, eigenvalue ax.2: 0.232). T:
Minuartia stellata-Teucrium montanum comm., Sx: Hieracio leithneri -Saxifragetum paniculatae, S: Aurinio moreanae-Seseletum
aroanici, So: Asplenium trichomanes subsp. inexpectans-Sorbus aria comm., Atl: Saxifrago chrysosplenifoliae-Athamantetum
macedonicae typical subgroup, At2: Saxifrago chrysosplenifoliae-Athamantetum macedonicae subgroup with Dianthus pinifolius
subsp. lilacinus, Au: Aubrieta deltoi dea-Peucedanum achaicum comm., P: Inulo parnassi cae-Ptilostemetum chamepeuce



Cephalaria ambrosioides etc.

In Campanulion versicoloris alliance two floristic
‘trends’ were distinguished: the less alticole is
characterized by Inula verbascifolia subsp. parnassica,
Aurinia saxatilis subsp. orientalis, Centranthus ruber,
Carum multiflorum and Ephedra phoeminea, whilethe
more alticole is characterized by Athamanta
macedonica, together with Arabis alpina subsp.
caucasica, Saxifraga chrysosplenifolia etc.

Most samplings have been made in the western slopes
of themountain, which are particularly steep and ascent
exceptionally abruptly from 700 up to 1500 m or more.

3.1.1. The association Inulo parnassicae-
Ptilostemetum chamaepeuce Theocharopoulos et al.
2001 (Campanulion versicoloris, Tab. 3, column P)

The association Inulo parnassicae-Ptilostemetum
chamaepeuceisvery widespread in S Greeceand it was
described by Theocharopoulos et al. (2001) in the
northern part of Corinthian gulf (region from Nafpactos
to Itea).

In Erimanthosit is devel oped on limestones rocks of
western slopes (near settlements Alepohori and
Greveno), up to 650 m. It is clearly related to the sites
of higher temperature and was aways found in sunny,
west expositions. It was also recorded in the western
dlopes of the neighboring small mountain Santameri
(west of Erimanthos), where 3 more samplings have
been made.

Inula verbascifolia subsp. parnassica, Ptilostemon
chamaepeuce, Campanula versicolor, Onosma
frutescens, Aurinia saxatilis subsp. orientalis and
Pistacia terebinthus dominate, and the presence of
Ptilostemon chamepeuce, gives a quite shrubby
appearance in the denser formations.

Inula verbascifolia subsp. parnassica (=Inula
parnassica, 5/6), Ptilostemon chamaepeuce (6/6) and
Salvia pomifera subsp. calycina (4/6), are diagnostic
taxa, while in Santameri an interesting subgroup with
Centaurea niederi, a S Greek endemic taxon of Red
Data Book (Phitos et al., 1995) and European
Commission directive 92/43 (Dafis et al. 1996) is
developed. The peloponnesian endemic Galium
violaceumis also differentiating.

Inula verbascifolia, astherelated taxaof genusInula
(I. candida, I. heterolepisetc.) isastrictly chasmophytic
taxon of the southern continental Greece and lonian
islands. Inula verbascifolia subsp. parnassicaislocated
generaly in W Greece and lonian islands, while Inula
verbascifolia subsp. methanaea in E Greece. It is
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strongly connected to the communities of Campanulion
versicoloris and it is recorded (as I. candida) with an
important constancy in al phytosociological tables of
Quézel (1964). In the same tables, the presence of
Ptilostermon chamaepeuce is weaker, as it appears that
it isamore thermophiloustaxon, with limited presence
in continental placesand siteswith altitude higher than
500 m.

The samplings cited in the original description of
syntaxon (Theocharopouloset al., 2001) haveafloristic
composition very similar to the described group (Tab.
3). The same researchers described also the
subassociation salvietosumtrilobae. Therelated Salvia
pomifera subsp. calycina participatesasointhefloristic
composition of syntaxon in Erimanthos and Santameri.

Horvat et al. (1974) described a number of
chasmophytic communitiesfrom Aegeanislands (Crete,
Karpathos, Rhodes, Samos, lkaria and Sporades)
included in the order Cirsietalia chamaepeucis Horvat
in Horvat, Glavac & Ellenberg 1974 (Cirsium
chamaepeuce = Ptilostemon chamaepeuce). Many of
them are characterized by the domination of Ptilostemon
chamaepeuce, together with Inula heterolepis and they
can be considered ecologically analogous to Inulo
parnassi cae-Ptilostemetum chamaepeuce, despitetheir
large number of Aegean taxa.

Karetsos (2002) described the community Inula
candida subsp. limonella from Mount Iti, in atitudes
from 200 up to 500 m, without the presence of
Ptilostemon chamaepeuce (probably because Iti is a
strongly continental mountain), while Inula candida
participatesalso in thefloristic composition of Northern
Greek communities, as the association Ramonda
nathalia-Campanula formanekiana Quézel 1967 of
Mount Vermio.

Itisobviousthat I nula ver bascifolia subsp. parnassica
isataxon dominating in the lower altitudinal levels of
Campanulion versicoloris. In the research area it is
developed up to 1000 m, with local appearances up to
1450 m. Nevertheles it has its ecological optimum up
to 600— 700 m, in the formations of Inulo parnassicae-
Ptil ostermetum chamaepeuce.

3.1.2. Aubrieta deltoidea-Peucedanum achaicum
comm. (Campanulion versicoloris, Tab. 3, columnAu.)

The community Aubrieta deltoidea-Peucedanum
achaicum is developed in the western and southern
slopes of the mountain, between 700 and 1100 m, in
limestonerocks, occasionally richinradiolarite material.

It is a community located in the transition zone,
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between the less alticole community of Campanulion
versicoloris (Inulo parnassicae-Ptilostemetum
chamaepeuce) and the more alticole one (Saxifrago
chrysosplenifoliae-Athamantetum macedonicae).

Slene congesta (which hasthereitsoptimal growth),
Aubrieta deltoidea, Campanula versicolor, Aurinia
saxatilissubsp. orientalisand locally Inula verbascifolia
subsp. parnassica are the dominating taxa. Aubrieta
deltoidea has a locally large cover, in places where
limestone layers have a horizontal arrangement. There
exists a relatively large quantity of soil and many
adhesion points.

It is differentiated by Aubrieta deltoidea (9/11),
Peucedanum achaicum (6/11), Ephedra foeminea (8/
11) and Teucrium flavum subsp. hellenicum (7/11),
which find there an ecological optimum. It is also
differentiated by the absence of diagnostic taxa of the
related Campanulion versicoloris communities.

Thedescribed community isclearly includedin order
Onosmetalia frutescentis and alliance Campanulion
versicoloris, dueto the strong presence of thediagnostic
taxa Onosma frutescens (11/11), Silene congesta (10/
11), Campanula versicolor (11/11), Inula verbascifolia
subsp. parnassica (10/11), Aurinia saxatilis subsp.
orientalis (8/11), Carum multiflorum (7/11) etc.

It is interesting that Peucedanum achaicum is an
endemic taxon of Northern Peloponnese with very
restricted distribution (only in mountains Erimanthos,
Chelmos and Panachaiko).

Aubrieta deltoidea is a taxon quite widespread in
Erimanthos. It growsfrom 600 up to 1800 m, in vertical
rocks and in alesser extent in rocky meadows. It finds
its ecological optimum between 700 and 1100 m, in
limestone and radiolaritic rocks.

Georgiadis & Dimopoulos (1993) reported the
association Asperulo arcadiensis-Hypericetum
vesiculosi Quézel 1964 from Mount Killini and put it
in a new status, where Aubrieta deltoidea is
exceptionally abundant and dominates together with
Asperula arcadiensis, Slene congesta, Campanula
versicolor, Inula verbascifolia subsp. parnassica etc.
The mentioned syntaxon has quite large floristic
resemblances with the one described here, even if itis
developed in higher altitudes (1320 — 1750 m).
However, these similaritiesare mainly dueto order and
alliance diagnostics, while the complete absence of
Asperulo arcadiensis-Hypericetumvesiculosi diagnostic
taxa and the very local distribution of Peucedanum
achai cumdoes not permit to include the recorded group
in this last association.

3.1.3. Saxifrago chrysosplenifoliae — Athamantetum
macedonicae ass. nova hoc loco, (Campanulion
versicoloris, Tab. 3, columns Atl & At2, holotypus
sampl. 247)

Saxifrago chrysosplenifoliae-Athamantetum
macedonicae is a distinct phytosociological unit,
developed in western and northern slopes, from 700 up
to 1450 m, on limestone rocks.

It can be diagnosed by Athamanta macedonica (23/
24), Saxifraga chrysosplenifolia (14/24) and Umbilicus
chloranthus (7/24) and it is included in the alliance
Campanulion versicoloris, dueto thealliance diagnostic
taxa: Athamanta macedonica, Cephalaria ambrosioides
(8/24), Campanula versicolor (23/24), Slene congesta
(14/24), Onosma frutescens (12/24) etc.

Although the more thermophilous taxa of
Campanulion versicoloris (Centranthus ruber, Aurinia
saxatilis subsp. orientalis, Inula verbascifolia subsp.
parnassica etc.) are not present, the presence of
Potentilletalia speciosae taxa is very weak, with the
exception of Achillea holosericea (11/24).

The absence of the typical diagnostic taxa of
Campanulion versicoloris allows the localisation of a
particular ‘trend’ inside the mentioned alliance, with
the domination of Athamanta macedonica, Arabis
alpina subsp. caucasica, Saxifraga chrysosplenifolia
and Umbilicus chloranthus. Nevertheless, for the
determination of an dticole suballiance of Campanulion
versicoloris more data are needed.

Thedescribed syntaxon ispresented in two subgroups:
the typical subgroup (with Arabis alpina subsp.
caucasica) and the subgroup with Dianthus pinifolius
subsp. lilacinus.

The typical (Arabis alpina subsp. caucasica)
subgroup

Thetypical subgroup colonizes only limestone rocks
and is characterized by Arabis alpina subsp. caucasica
(16/19), Valeriana italica (= V. dioscoridis, 10/19),
Opopanax hispidus (4/19) and Tilia cordata (3/19).

It is dominated by Athamanta macedonica,
Campanula versicolor, Arabisal pina subsp. caucasica,
Festuca jeanpertii, Slene congesta etc.

It is the most aticole community of Campanulion
versicoloris, developed even in the northern slopes of
Kallifoni, up to 1450 m.

The neighborhood of forest resultsto the presence of
many trees and shrubs, locally with alarge cover: Tilia
cordata, Ostrya carpinifolia, Fraxinus ornus etc. It is



possible for the mentioned subgroup to develope even
in rocks found inside the forest, even with a clearly
weaker presence of chasmophytes.

The subgroup with Dianthus pinifolius subsp.
lilacinus

Inwestern slopesof summit Neropouli and in northern
slopes of summit Melissovouni, adistinct subgroup of
association Saxifrago chrysosplenifoliae-Athamantetum
macedonicae is met, differentiated and dominated by
Slene radicosa (5/5) and Dianthus pinifolius subsp.
lilacinus (4/5). 1t colonizes limestone rocks, rich in
radiolaritic material, with a horizontal stratification of
layers and a relatively large quantity of soil between
the rock layers. It is developed from 1200 up to 1400
m.

Slene radicosa is a Balkan taxon, the presence of
which is surprising enough in steep rocks of
Campanulion versicoloris. It colonizes, more usually,
communities with Juniperus foetidissima, (mountains
Erimanthossand Killini), communitieswith Crataegus
pycnoloba (Chelmos) and limestone rocks of Silenion
auriculatae (Erimanthos).

Dianthus pinifolius subsp. lilacinusis also a Balkan
endemic, with weak presence in Peloponnese.

Saxifrago chrysosplenifoliae-Athamantetum
macedoni cae is characterized by the presence of many
northern origin taxa:

Athamanta macedonica is a taxon of W Balkan and
Italy, with strong presence in chasmophytic
communities of western Sterea Hellas and |piros.
Similar spread (Balkans and Italy) has also Valeriana
italica, while Saxifraga chrysosplenifolia, Dianthus
pinifolius subsp. lilacinus, Silene radicosa and
Cephalaria ambrosioides are limited in Balkan
peninsula. Arabis alpina subsp. caucasica has also a
northern origin.

Some diagnostic taxaof Saxifrago chrysosplenifoliae-
Athamantetum macedonicae (Tab. 3) are also present
in phytosociological tables of previous researchers
(Quézdl, 1964; Georgiadis & Dimopoulos, 1993 etc.),
nevertheless the described syntaxon has a unique
floristic composition and clear ecological preferences.

Chasmophytic plant communities dominated by
Athamanta macedonica are not uncommon in the
mountains of W Greece (field observations).
Nevertheless, very few related communities have
already been described.

The Peloponnesian association Hyperico vesiculosi -
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Asperuletum arcadiensis Quézel 1964, found also by
Dimopoulos (1993) in Mount Killini, is a related
community of Campanulion versicoloris, with some
floristic resemblances, developed also in the higher
altitudinal levels of the aliance.

Inthe base of unpublished dataand field observations
of both writers, it is estimated that ecologically
analogous communities must be developed in rock
crevices of similar atitudein regions of western Sterea
Hellas and I piros.

3.2. Communities of alliance Slenion auriculatae
(order Potentilletalia speciosae)

The first important research on the phytosociology
of chasmophytic communities in atitudes higher than
1500 m has &l so been made by Quézel (1964). Hefixed
the order Potentilletalia speciosae from the mountains
of southern Balkan and the alliance Slenion auriculatae
from the mountains of southern and central continental
Greece. In the same paper he described a number of
associations, developed in the mountains of S Greece.
The only note he made about Erimanthosisthe estimate
that the association Minuartia stellata-Valeriana
olenaea, firstly described in Killini, should also be
developed there.

The same researcher described the communities of
Potentilletalia speciosae, developedin Vardoussia(1973),
aswell asin Pindos, Olymposand Vermio (1967), where
he described a second alliance, Galion degenii.

Quézel and Katrabassa (1974) described
chasmophytic communities from the neighboring
Chelmos, included a'so in Slenion auriculatae.

The communities of Potentilletalia speciosae that
have been described in Greece, present quite large
resemblances in their floristic composition with the
communitiesdescribed here. Taxaas Minuartia stell ata,
Potentilla speciosa, Saxifraga sempervivum, Hieracium
pannosum, Satureja parnassica etc. are commonin both
cases. Nevertheless, in the order Potentilletalia
speciosae, despitethe small number of dominating taxa,
it seems possible that a large number of communities
can be described, because of the high percentage of local
endemic taxa and the genetic isolation of the high
summits between them. This leads to a statistically
important differentiation in the floristic composition of
rock crevices, even of two neighboring mountains.

3.2.1. Sorbus aria-Asplenium trichomanes subsp.
inexpectans comm. (Silenion auriculatae, Tab. 3,
column So)
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Tab. 3 - Chasmophytic communities of Asplenietea
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Taxa with 3 presences: Primula veris (210/2, 281/2, 264/2), Senecio squalidus (227/2, 231/3, 235/3), Achillea fraasii (203/3, 253/2, 254/2),
Her acl eum sphondy! i um pyrenai cum (212/2, 240/ 3, 242/2), Cerastium brachypetal um subsp. roeseri (248/2, 249/3, 253/2), Malabaila involucrate
(275/2, 277/2, 279/2), Canpanul a spatul ata subsp. spruneriana (245/3, 277/2, 248/3), Alium anethystinum (245/3, 247/2, 250/3), Abies

cephal oni ca (242/2, 245/3, 275/2).

Taxa with 2 presences: D anthus cruentus (283/2, 284/1), Laserpitium siler subsp. garganicum (281/1, 226/2), Qdea europaea (261/3, 270/2),
Mercurialis annua (269/2, 270/2), Carum rupestre (269/2, 270/2), Bronus sterilis (269/3, 270/2), Silene latifolia (268/2, 278/2), Cyclanen
hederifolium (258/2, 264/3), Rosa canina (240/2, 241/2), Pteridium aquilinum (240/3, 241/2), Anenone blanda (243/2, 279/2), Anchusa hybrida
(243/2, 250/2), Anthylis vulneraria subsp. bulgarica (252/3, 250/3), Eryngium anethystinum (237/2, 257/2), Valantia aprica (222/2, 246/3),
Saxi fraga adscendens parnassica (210/2, 281/2), Cerastium candidissinmum (223/2, 224/2), Arrhenatherum elatius (227/3, 236/5), Prunus spinosa
(231/2, 233/2).

Taxa with 1 presence: Leontodon cichoriaceus (280, 2), Poa tinoleontis (283/3), Sorbus unbellata (280/2), Bupleurum falcatum (238/2),

Anthem s tinctoria subsp. parnassica (238/2), Galiumtaygeteum (237/2), Dasypyrum hordaceum (237/2), Stellaria nedia (235/3), Lactuca vin nea
(235/2), Arum macul atum (235/2), Geranium sp. (231/3), Thesium arvense (228/2), Senecio thapsoides (228/2), Cardus tnoleus(227/3), Alium
frigi dum (224/2), Lotus ornithopodioi des (206/2), Sideritis clandestina subsp. pel oponnesiaca (204/2), Silene multicaulis (211/2), Saxifraga
exarata (210/2), Ptilostenon afer (203/2), Gagea graeca (252/3), Sedum anplexicaule (249/2), Poa nenoralis (248/3), Epilobium |anceol atum
(248/2), Oepis sancta (248/2), Arnmeria canescens (248/5), Taraxacum sect. scariosa (277/2), Bellevalia dubia (276/2), Prospero automale
(258/2), Crupina crupinastrum (257/2), Galium nollugo (247/3), Bronus internedius (246/5), Brachypodium retusum (246/3), Helleborus odorus
(245/2), Helictotrichon convol utum (245/2), Oepis fraasii (245/2), Centaurea cyanus (245/3), Erophila verna (243/2), Achillea grandifolia
(242/2), Mcelis nuralis (240/3), Acer heldreichii (240/2), Frangula rupestris (239/2), Funaria officinalis (267/2), Arabis hirsuta (267/2),

Sanbucus nigra (266/2), Biarum spruneri (263/2), Phillyrea latifolia (259/2), Helianthemum numul arium (259/2), Carex distachya (259/2),

Calicotone villosa (259/2), Avena sterilis (274/3), Thapsia garganica (273/2), Sedum sediforne (273/3), Ficus carica (273/2), Lunaria annua
(270/2), Geraniumrobertianum (270/2), Piptatherummliaceum (269/2), Reichardia picrioides (268/3), Parietaria judaica (268/3), Lactuca sp.

(268/2), Cynosurus echinatus (268/3).
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The community Sorbus aria-Aspleniumtrichomanes
subsp. inexpectansis developed in the lower altitudinal
levels of Slenion auriculatae (1400 - 1700 m), near
forestsor placeswhere old forests of Abiescephalonica
or Juniperusfoetidissima weregrowing. It isdeveloped
in the summits Barba, Neraidovouni and Profitis llias,
as well as near the place ‘ Gremisto Nero’, in rocks of
small height and restricted total surface, where
chasmophytic vegetation does not have the most optimal
conditions for its development.

The community is characterized physiognomically by
thedomination of small treesand shrubs, mainly Sorbus
aria, Ribes uva-crispa, Ostrya carpinifolia, Rosa
pulverulenta and Rhamnus sibthor pianus.

It is differentiated by Sorbus aria (6/6), Asplenium
trichomanes subsp. inexpectans (4/6), Ribes uva-crispa
(3/6) and Saxifraga tridactylites (2/6), but not with a
high fidelity.

Dominating taxa as Sorbus aria and Rhamnus
sibthorpianus are not fidele enough so to order the
community in a higher syntaxonomic rank.

Itisinteresting that the described community receives
floristic influence even from deciduous forests (Ostrya
carpinifolia, Sorbus aria, Fraxinus ornus etc.). The
guestion arising isif the mentioned trees were forming
in the past forest communities near the bases of rocks
or more widely in the research area.

Although the combination of afern and atree seems
quite strange, it isimportant to note that in the research
area, Sorbus aria has an exclusivelly ‘ chasmophytic’
behavior. It isprobablethat deciduousforests have been
extincted above 1200 m, and the only refuge for trees
like Sorbus aria was on vertical rocks. Furthermore,
the form of Sorbus and most tree species on vertical
rocks is that of a very small and thin tree or a small
shrub.

3.2.2. Aurinio moreanae-Sesel etumaroanici ass. nova
hoc loco (Silenion auriculatae, Tab. 3, column S,
holotypus sampl. 225)

The association Aurinio moreanae-Sesel etumaroanicCi
is developed from 1600 up to 1900 m, in the high
summits Barba and Kallifoni, in steep limestone rocks,
with slopes from 70 until 90° and in variety of
expositions. It isagroup clearly more alticole than the
previous one.

Physiognomically, it is dominated by Minuartia
stellata, together with Achillea holosericea, Carum
graecum subsp. graecum, Potentilla speciosa,
Hieracium pannosum, Silene parnassica etc.

It ischaracterized by the presence of Aurinia moreana
(7/12, endemic to Peloponnese), Seseli aroanicum (8/
12, growing only in Erimanthos and Chelmos), and
Drabalacaitae (6/12, aS Greece endemic), with ahigh
fidelity. The community is also differentiated in Table
3 by Koeleria lobata (8/12) and Teucrium chamaedrys
subsp. chamaedrys (6/12).

The described group has a high percentage of Greek
endemic taxa: Hieracium leithnerii, Centaurea affinis
subsp. laconiae, Pterocephalus perennis, Viola
chelmaea, Rhamnus sibthorpianus, Asperula lutea etc.
have been recorded with a high constancy.

The association Aurinio moreanae-Sesel etumaroanicCi
has important floristic similarities with the association
Sleno parnassicae-Sedetum magellensi Georgiadis &
Dimopoulos 1993, developed in Killini, between 1800
and 2080 m, where Draba lacaitae is one of its
diagnostic taxa, while Silene parnassica, Carum
graecum subsp. graecum, Achillea holosericea,
Pterocephalus perennis, Koeleria lobata etc. are also
present.

Furthermore, Aurinia moreana is a diagnostic taxon
of the association Aquilegia ottonis-Saxifraga spruneri
Quézel & Katrabassa 1974, asyntaxon not floristically
very similar to the syntaxon described here, developed
in the neighboring Mount Chelmos.

3.2.3. Hieracio leithneri-Saxifragetum paniculatae
ass. novahoc loco (Slenion auriculatae, Tab. 3, column
Sx, holotypus sampl. 213)

The association Hieracio leithneri-Saxifragetum
paniculatae is described by 21 samplings and is
developed from 1800 m up to the high summits (2000 -
2220 m). It islocated only in the higher summits of the
mountainous complex (Olenos, Barba and Kallifoni).
It colonizeslimestonesrocks of extensive surface, with
many pockets and cavities and a slope from 70 up to
100°). It isdeveloped in notherner, eastern and western
expositions and it appears that it does not prefer the
southern expositions.

It is dominated by the cushion - forming individuals
or coloniesof Potentilla speciosa, Saxifraga paniculata,
Saxifraga sempervivum and Minuartia stellata. Carum
graecum subsp. graecum and Festuca cyllenica have
also quite large covers.

It is diagnosed by a unique floristic sequence of
chasmophytic taxa, which find there their ecological
optimum: Saxifraga paniculata (17/21), Saxifraga
sempervivum (15/21), Hieracium leithneri (13/21),
Galium incanum (10/21), Scutellaria alpina (8/21),



Cotoneaster integerrimus (8/21), Euphorbia
herniarifolia (6/21), Arabis bryoides (4/21) and
Cymbalaria microcalyx subsp. minor (3/21).

It is also clearly included in the alliance Slenion
auriculataeand the order Potentilletalia speciosae (Tab.
3).

It is interesting to mark that Saxifraga paniculata,
whichisanArctic - Alpinetaxon, findsin this syntaxon
its ecological optimum and Erimanthos is the
southernmost point of its distribution (Strid 1986).
Furthermore, Saxifraga sempervivum (Balkan -
Anatolian), Arabis bryoides (Balkan) and Scutellaria
alpina (Eurasian) have also northern origin. It is clear
that northern elements have a strong presence in the
higher summits of the mountain. This can be attributed
to the extreme wintry stress, with a snow cover from
November to April.

Saxifraga sempervirens, Saxifraga paniculata and the
rest diagnostic taxa of the described syntaxon are also
present in more communities of Potentilletalia
speciosae, so much inthealiance Slenion auricul atae,
as much asin the aliance Galion degenii.

The association Hieracio leithneri-Saxifragetum
paniculatae has floristic similarities to the association
\iola chelmaea-Valeriana crinii Quézel & Katrabassa
1974, which isdeveloped in Chelmos, from 2000 up to
2200 m and is dominated by Minuartia stellata and
Potentilla speciosa, with a quite strong presence of
Saxifraga sempervivum, Viola chelmea, Hieracium
pannosum, Arabis bryoides, Euphorbia herniarifolia
etc.

Hieracio leithneri-Saxifragetum paniculatae has also
floristic and physiognomic resemblances with the
association Minuartio stellatae-Saturejetum
parnassi cae Georgiadis & Dimopoul0os1993, dueto the
strong domination of Minuartia stellata and Potentilla
speciosa.

It presents also resemblances with the association
Minuartia stellata-Valeriana olenaea Quézel 1964,
described aso from Killini, where Minuartia stellata
and Potentilla speciosa also dominate, together with
Valeriana olenaea and Linum elegans. (Associations
Minuartio stellatae-Saturej etum par nassi cae Georgiadis
& Dimopoulos 1993 and Minuartia stellata-Valeriana
olenaea Quézel 1964 are closely related syntaxa).

It presents smaller resemblances with the association
Sleno parnassi cae-Sedetum magellensi Georgiadisand
Dimopoulos 1993 (Killini) and the particularly alticole
association Viola poetica-Saxifraga spruneri Quézel
1964, developed in Parnassos and Giona.

The comparison of the described syntaxon to the
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association Achillea clavenae-Minuartia stellata Quézel
1967 (alliance Galion degenii) is aso interesting. The
latest syntaxon has a strong presence of Minuartia
stellata (Balkan taxon, with a strict distribution in the
mountains of Pindos complex), as well as Saxifraga
sempervivum (northern origin taxon), Achillea
holosericea (Balkan) etc.

It presents smaller resemblances with the association
Campanula oreadum-Saxifraga sempervivumf. thessala
Quézel 1967 (aliance Slenion auriculatae), described
by Mount Olympos, where Saxifraga sempervivum,
Arabisbryoides, Achillea holosericea etc. have astrong
presence, however without the domination of Minuartia
stellata and Potentilla speciosa.

Finally, it is interesting to mark that the association
Aurinio moreanae-Seseletum aroanici, a syntaxon of
smaller altitudes, is characterized by a more
‘Peloponnesian’ floristic composition, with a large
number of endemic taxa. On the contrary, the association
Hieracio leithneri-Saxifragetum paniculatae has a
powerful ‘Northern’ or ‘Balkan’ character, with many
taxa characteristic of the Pindos mountain complex.
Additionally, Saxifraga paniculata, an association’s
diagnostic, characterizes more the alliance Galion
degenii of Pindos, than Slenion auricul atae of S Greece
(Dimopoulos et al., 1997). This enhances the northern
character of the association described.

3.2.4. Teucrium montanum-Satureja parnassica
subsp. parnassica comm. (Slenion auriculatae, Tab.
3, column T)

The community Teucrium montanum-Satureja
parnassica subsp. parnassicaisagroup with particular
ecology. Itisalso developed in the superior altitudinal
levels of summits Barba and Olenos (2000 - 2050
metres) and colonizes limestone rocks of particularly
steep slope (80 - 90°), with the form of wall and a
minimal number of pockets, slots and cavities, so with
minimal points of adhesion. Its growth is local and
limited in three concrete places of the mentined
summits.

It is characterized physiognomically by the strong
presence of Minuartia stellata and Potentilla speciosa,
together with Carumgraecumsubsp. graecum, Koeleria
lobata and Achillea holosericea. It is differentiated by
Teucrium montanum (4/5), Satureja parnassica (3/5),
Ramnus saxatilis subsp. prunifolia (3/5) and Iberis
sempervirens(2/5). Itisthe community of Potentilletalia
speciosae with the smaller number of taxa, obviously
because of its particular ecology.

The community Teucrium montanum-Satureja
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parnassica subsp. parnassica has floristic similarities
to the association Minuartio stellatae-Saturejetum
parnassicae Georgiadis & Dimopoulos 1993, so much
as in the dominating taxa, as much as in the small
number of taxa.

Satureja parnassica subsp. parnassicais endemic to
the mountains of S Greece and participates in the
association Satureja parnassica-Sedum magellense
Quézel 1964, developed in Parnassos, between 1600 -
2000 m, where Ramnus saxatilis subsp. prunifolia,
Potentilla speciosa, Achillea holosericea etc. have also
important presence.

Discussion

The present research compl etes our knowledge about
the phytosociology of supra—forest and chasmophytic
communities in the mountains of South Greece.

Two new associations and one subassociation are
described in Daphno — Festucetea (Marrubio cyllenei
—Astragaletumrumelici, Festuco politae— Festucetum
cyllenicae and Juniperetum foetidissimae
Scabiosetosum ochroleucae) and three more (Saxifrago
chrysosplenifoliae-Athamantetum macedonicae,
Aurinio moreanae-Seseletum aroanici and Hieracio
leithnerii-Saxifragetum paniculatae) in Asplenietea
trichomanis.

Many of the described communities have, as arule,
important floristic affinities with other, already
described communities. Nevertheless, Festuco politae
-Festucetum cyllenicae, Aubrieta deltoidea-
Peucedanum achaicum comm., Saxifrago
chrysospl enifoliae-Athamantetum macedonicae etc.
have a particular floristic composition, but we expect a
number of similar communities to be developed in the
mountains of Olenos — Pindos zone. The present work
can act as a catalyst for the description of these
vegetation units.

The communities of class Asplenietea trichomanis
differentiate according to the dtitude, with the most
alticole one (Hieracio leithnerii-Saxifragetum
paniculatae) concentrating alarge number of northern
elements, while Aurinio moreanae-Seseletum aroanici
having amorelocal character, with many endemic taxa
as diagnostic.

Furthermore, it is concluded that chasmophytic
communities of neighboring and ecologicaly similar
mountains of S Greece can have physiognomic
resenblences, with a few dominating taxa (Minuartia
stellata, Potentilla speciosa etc.) but they differ

considerably from the phytosociological point of view,
due to the isolation of the high summits and the large
number of localy endemic taxa.

The atitude, together with the slope and soil factors
must explain the variability in the composition of supra
— forest meadows. Festuca meadows prefer higher
altitude and steeper slopes, Marrubio cyllenei-
Astragaletumrumelici prefer lower atitude and gentler
slopes, while Stipa pennata subsp. pulcherrima
communities prefer the most rocky sites. Juniperus
foetidissima stands are developed above the fir forest
timberline, while grassy meadows of Trifolietalia
parnassii are connected with deep soil and slopesclose
to zero.

Concerning the vegetation dynamics it can be noted
that Festuca cyllenica seems to be an invading taxon,
which can penetratein scree formations. Thisresultsto
the stabilization of screesand the consequent succesion
of Valantia aprica-Scrophularia myriophylla comm. by
rocky meadow formations.

A gradient analysis is in preparation and it can
conclude about the factors influencing the floristic
variability of supra—forest meadowsand their dynamic
relations.

A synopsis of syntaxa developed in Greece, in the
level of aliance, isgivenin Tab. 4.

It isclear that in the mountains of Peloponnisos and
StereaHellasare devel oped high —altitude communities
with large similarities to the communities described in
the present paper. As we move northwards, flora is
changing and the phytosociological affinities with
Erimanthos get weaker, with the exception of some
chasmophytic communities of the Pindos zone
mountains.
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Tab. 4 - Syntaxonomic Table of the described communities:

Class: Daphno — Festucetea Quézel 1964
Order: Daphno — Festucetalia Quézel 1964
Alliance: Stipo — Morinion Quézel 1964
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Association: Juniperetum foetidissimae Georgiadis & Dimopoul os 1993
Subassociation: scabiosetosum ochroleucae subass. nova
Community: Hippocrepis comosa — Stipa pennata subsp. pulcherrima

Community: Sipa pennata subsp. pulcherrima.

Alliance: Eryngio — Bromion Quézel 1964

Association: Marrubio cyllenei — Astragaletum rumelici ass. nova
Association: Festuco politae — Festucetum cyllenicae ass. nova

Class: Juncetea trifidae Hadac in Klika & Hadac 1944
Order: Trifolietalia parnassii Quézel 1964
Alliance: Trifolion parnassii Quézel 1964

Association: Alopecuro gerardii — Crocetum sieberi Quézel 1964

Class: Drypetea spinosae Quézel 1964
Order: Drypidetalia spinosae Quézel 1964
Alliance: Slenion caesiae Quézel 1964

Community: Valantia aprica — Scrophularia myriophylla
Class: Asplenietea trichomanis (Br. — Bl. in Meyer & Br. — Bl. 1934) Oberdorfer 1977

Order: Onosmetalia frutescentis Quézel 1964
Alliance: Campanulion versicoloris Quézel 1964

Association: Inulo parnassicae — Ptilostemetum chamaepeuce Theocharopoulos et al. 2001
Community: Aubrieta deltoidea — Peucedanum achaicum
Association: Saxifrago chrysosplenifoliae — Athamantetum macedonicae ass. nova

Order: Potentilletalia speciosae Quézel 1964
Alliance: Slenion auriculatae Quézel 1964

Community: Sorbus aria — Asplenium trichomanes subsp. inexpectans
Association: Aurinio moreanae — Seseletum aroanici ass. nova
Association: Hieracio leithneri — Saxifragetum paniculatae ass. nova
Community: Teucrium montanum — Satureja parnassica subsp. parnassica

References

Bergmeier E., 1990. Wélder und Geblische des Niederen
Olymp (Kato Olimbos, NO — Thessalien). Ein Beitrag zur
systematischen und orographi schen Vegetationsgliederung
Griechenlands. Phytocoenologia 18 (2/3): 161-342.

Bergmeier E., 2002. Plant communities and habitat
differentiation in the Mediterranean coniferous woodlands
of Mt. Parnon (Greece). Folia Geobotanica 37: (309 - 331).

Braun-Blanquet J., 1964. Pflanzensoci ol ogie— Grundziige der
Vegetationskunde. 3. Aufl. Springer, Wien — New York.

Dafis S., Papastergiadou E., Georgiou K., Babalonas D.,
Georgiadis Th., Papageorgiou M., Lazaridou Th. &
Tsiaoussi V., 1996. Directive 92/43/EEC. The Greek
“Habitat” Project NATURA 2000. An overview. Life
Contract B4 — 3200/94/756, Commission of the European

Communities DG XI, The Goulandris Natural History
Museum — Greek Biotope/Wetland Centre.

Dimopoulos P., 1993. Chloridiki kai phytokinoniologiki
erevnatou orous Killini. Ikologiki prosegisi. PhD. Thesis,
University of Patras.

Dimopoulos P, Sycora K. V., Mucina V. & Georgiadis T.,
1997. The high —rank syntaxa of the rock — cliff and scree
vegetation of the Mainland Greece and Crete. FoliaGeobot.
Phytotax. 32: 313-334.

GeorgiadisTh. & DimopoulosP, 1993. Etude delavégétation
supraforestiére du Mont Kyllini (P& oponnése— Gréce). Bot.
Helv. 103: 149-175.

Greuter W., Burdet H. M. & Long G. (eds), 1984-1989. Med
- Checklist 1, 3, 4. Genéve.

Hennekens S. M., 1999. Turboveg for Windows. A
comprehensive database management tool for vegetation



56

data. www.ibn.dlo.nl\research\turboveg.

Hill M. O., 1973. Reciprocal averaging. An eigenvector
method of ordination. J. Ecol. 61: 237-249.

Hill M. O., 1974. Correspondence Analysis. A neglected
Multivariate Method. Appl. Statist. 23 (3): 340-354.

Hill M. O., 1979. TWINSPAN — a FORTRAN program for
arranging multivariate data in an ordered two — way table
by classification of individuals and attributes. Cornell
University, Ithaca, New York.

Horvat J., Glavac V. & Ellenberg H., 1974. Vegetation
Suedoesteuropas. Fischer Verlag, Stuttgart.

Karetsos G., 2002. Meleti tis Ikologias kai tis vlastisis tou
orous Iti. PhD. Thesis, University of Patras.

Kent M. & Coker P, 1992. Vegetation Description and
Analysis. John Wiley & Sons., Chichester.

LegendreL. & LegendreP, 1998. Numerical Ecology. Second
English edition. Elsevier Sciences B. V., Amsterdam.

Maarel E. vander, 1979. Transformation of cover —abundance
values in phytosociology and its effects on community
similarity. Vegetatio 39 (2): 97-114.

Mac CuneB. & Mefford M. J,, 1999. PC-ORD, multivariate
analysis of ecological data, version 4. MjM Software
Design, Gleneden Beach, Oregon, USA.

MaroulisG., 2003. Chloridakai vlastisi ton ikosistimaton tou
orous Erimanthou (VD Peloponnisos). PhD. Thesis,
University of Patras.

Maroulis G. & Artelari R., 2001. New records to the flora of
Mount Erimanthos, NW Peloponnisos, Greece. FI. Medit.
11: 311-331.

MountrakisD., 1985. Geologiatis Elladas. University Studio
Press. Thessaloniki.

Mucina L., 1997. Conspectus of Classes of European
Vegetation. Folia Geobot. Phytotx. 32: 117-172.

Phitos D., Strid A., Snogerup S. & Greuter W. (eds), 1995.
The Red DataBook of rare and threatened plants of Greece.
WWEF, Athens.

Quézel P, 1964 . V égétation des hautes montagnes delaGrece
centro —meéridionale. Vegetatio 12 (5-6): 289-385.

Quézel P, 1967. La végétation des hauts sommets du Pinde
et de !’ Olympe de Thessalie. Vegetatio 14 (1-4): 127-228.

Quézel P, 1973. Contribution a I’ etude de la vegetation du
Vardoussia. Biol. Gallo — Hellenica 5 (1): 139-166.

Quézel P. & Katrabassa M., 1974. Premier apercu sur la
végétation du Chelmos (Pel oponése). Revue de biologie et
d’'écologie méditerranéenne 1 (1): 11-26.

Strid A. (ed.), 1986. Mountain flora of Greece 1. Cambridge
University Press, Cambridge.

Strid A. & Tan K. (eds), 1991. Mountain flora of Greece 2.
Edinburgh University Press, Edinburgh.

Strid A. & Tan K. (eds), 1997 - 2002. Flora Hellenica 1, 2.
Koenigstein.

Theocharopoulos M., Dimitrellos G., Assimakopoulos |. &
Georgiadis Th. 2001, in press. Recherche phytosociol ogique
des communautés a Juniperus phoenicea et Euphorbia
dendroidesen Gréce. Zonelittorale et sub-littoraleau Nord
du golfe de Korinthe Sterea Hellas - Grece centrale. Coll.
Phytosoc. 28.

Theocharopoulos M., Dimitrellos G., Chochliouros S,
Maroulis G. & Georgiadis Th., 2002. Simvoli sti meleti
ton asvestoliyhikon xasmophytikon kinotiton ton taxeon
Onosmetalia frutescentis Quézel 1964 kai Potentilletalia
speciosae Quézel 1964 stin ipirotiki Ellada. Proceedings
of 9th Congress of Hellenic Botanical Society, 2002: 129-
135.

Tutin T.G. et al. (eds), 1964-1980. Flora Europaea 1-5.
Cambridge University Press, Cambridge.

Tutin T.G. et al. (eds), 1993. Flora Europaea 1 (second ed.).
Cambridge University Press, Cambridge.

Weber H. E., Moravec J. & Theurillat J.-P,, 2000. International
Code of Phytosociological Nomenclature. 3 edition. J. Veg.
Sci. 11: 739-768.



