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Abstract: This paper deals with the syntaxonomy of the class Thero-Salicornietea in the Iberian Peninsula,
falling particularly upon the significance that taxonomy of the penera Salicomia and Suaeda has on it. Three
alliances were differentiated, two Atlantic and one Mediterranean. The Atlantic ones were Salicornion
dolichostachyo-fragilis, with four associations grouping slikke communities with tetraploid glasswort
(Salicornia) species, and Salicornion europaeo-ramosissimae, with three associations of schorre with generally
dipleid glasswort species. The Mediterrancan alliance Salicornion patdae had six associations distributed hoth
in coastal {southern and eastern coasts) and inland salt marshes. A complete syntaxonomy of the class, maps
of the distribution of its associations and tables summarizing their floristic composition are alse provided,

INTRODUCTION

Europe’s Atlantic coasts are subject to a much more pronounced tidal regime than its
Mediterranean ones. This means that the range of the Atlantic coastal salt-marshes is much
larger, and that niches and biotopes are more abundant. In these salt-marshes we can basically
distinguish two zones, that are usually named by most of the authors with the Flemish terms
slikke and schorre. The former term indicates the area flooded daily during high tides, while
schorre is used for the level, which is only occasionally flooded during spring tides (BUEND
1997). Of the plant communities that make up salt-marsh vegetation, this paper studies the
ones included in the Thero-Salicornietea class, of holartic distribution.

Thera-Salicornietea communities live in coastal marshes subject to tidal flooding as well
as in inland marshes or playas, where flooding and salinity depend on the rainfall regime and
on the geomorphologic and lithological conditions of the surroundings. Soils can be formed
by more or less fine materials depending on sedimentation conditions, which vary from being
sandy to loamy or clay. In any case, they always have a high salinity level and are essentially
muneral, in spite of the fact that in some cases they may be slightly enriched with organic
matter.

Such communities are clearly pioneers within the salt-marsh vegetation complex. They
occupy positions in the first-line belt of the zonation determined by flooding intensity, i.e. in
the nearest low tidal line, on the borders of marsh drainage system channels or in ponds left
on marsh surfaces during low tide. They are also found as initial stages of the secondary
succession after disturbances have led to the disappearance of other vegetation types, giving
way Lo mosaic vegetation patterns in a blend that mixes these communities with patches of
other types belonging to Juncetea maritimi, Sarcocomietea fruticosae, Spartinetea maritimae
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or Zosteretea, The phenological optimum of these communities is late summer or autumn,
when they flower and fruit; this occurs later in more southerly territories due to the early
arrival of winter in territories further to the north.

Species richness is low, rarely reaching 6 or 7 species in one relevé; monospecificity is
quite frequent. The height of the vegetation is variable, but it is generally lower than that of
the surrounding perennial communities. Cover is also usually low, as is biomass, with a high
proportion of the ground uncovered by vegetation. These communities are formed by
therophytic succulent Chenopodiaceae (often with fleshy articulated stems), mostly belonging
to the genera Salicornia, Suaeda, Microcnemum, and Halopeplis. The first two genera are
rather complicated from the taxonomic point of view, presenting several microspecies, which
are difficult to determinate, even more if we consider that only living material can be used
for determination, as occurs with Salicornia taxa. The fact that there are two ploidy levels in
the genus Salicornia has been abundantly documented (Barl 1964, BaLL & Turin 1939,
CASTROVIEID & COELLO 1980, CONTANDRIOPOULOS 1968, VALDES & CasTROVIEIO 1990,
HERRERA et al. 1989), and the morphological consequences and ecological-phytocoenotic
implications of this fact have been dealt with on a number of occasions (GEHU 1992, GEHU
et al. 1979, GEHU & GEHU-FRANCK 1992, LAHONDERE et al. 1992, Rivas-MARTINEZ &
HERRERA 1996), The correct determination of these species is essential for syntaxonomy of
Thero-Salicornietea communities, and vice versa, phytosociology and distribution of
communities give us information about their taxonomic relevance. VALDES & CASTROVIEID
(1990} accept only two tetraploid taxa (Salicornia emerici, 8. dolichostachya) and one diploid
taxon (Salicornia ramosissima) within the genus in the Iberian Peninsula. Therefore, we have
followed the concept by Rivas-MagTiNgz & HERRERA (1996), since in this work all the
species, which, in our opinion, are present in the studied area, are recognized.

The present study provides a complete review of this vegetation type in the Iberian Peninsula,
taking special care of taxonomy of Salicornia and Suaeda species. All the available data in
the literature has been collected and used in the synthesis, except for those whose Salicornia
taxa determination is not very reliable. A total of 330 relevés are represented in Tabs. 4, 5
and 6. Accepted typology is presented in the syntaxonomical scheme, which also gives
nomenclatural types, synonyms, character species and short descriptions of associations and
subassociations.

The nomenclature of plants follows CASTROVIEIO et al, (1986—1997) and TuTiN et al.
(1964—1980, 1993). The only taxon for which we have not followed these floras is Scirpus
maritimus var. compactus (HorpM.) G. MEY., in addition to Suaeda and Salicornia taxa,
whose nomenclature is explained in Tab. 2.

Trinomial names of subspecies have been abbreviated into binomial ones in tables. We list
them here: Armeria pubigera subsp. depilata (BERNIS) FERN. PRIETO et LoIDl, Puccinellia
festuciformis subsp, renuifolia (Boiss. et REuT.) W.E. HUGHES, Sarcocoria perennis subsp.
alpini (LAG.) CASTROV., Suaeda vera subsp. braun-blanquetii (CASTROV. et PEDROL) Rivas
MarT. et al.

MORPHOLOGY, ECOLOGY AND DISTRIBUTION OF SALICORNIA AND SUAEDA
TAXA

A clear tendency towards the segregation of tetraploid (2n=36) species from diploid (2n=18)
ones can be observed in genus Salicornia. Tetraploid species possess cylindrical fertile
segments in the lower part of the spikes and subequal flowers, while diploid ones develop
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Table 1. Relationships between syntaxonomy of Thero-Salicornietea and taxonomy of Salicornia.

Alliances / Associations Salicornia species -
I. Salicomion dolichostachvo-fragilis
Salicornietum dolichostachyae 3. dolichostachya, 20=36 (5, lutescens, In=36)
Salicornienm fragilis 5 lutescens, In=36 (5. dolichostachya, 2n=36)
Salicornietum obscurae 8. obscura, In=18 (5. lutescens, 2n=36)
Sugedensm maritimae 8. lurescens, In=36

1. Salicornion europaeo-ramosissine
Sarcocornio perennis-Salicornietum ramosissimae 5. ramosissima, 2n=18

Suaedetum vulparis 8. ramaogissima, 2n=18
Spergularic marinae-Salicormietum europaeae & enropaed, 2n=18
1L Salicormion patulae
Sugedo maritimae-Salicormetum patulae 8. patula, 2n=1%
Salicornietum emerici &. emerici, In=36
Suaedo braun-blanguetii-Saliconietum patulae 5. patula, 2n=18
Suaedo splendentis-Salicormietum patulae 8, patula, In=18 (5. ramosissima, In=18)
Microcnemetum corallvidis 5, patuia, In=18
Halopeplidetum amplexicanlis & patula, In=18

convex-sided fertile segments and lateral flowers usually distinctly smaller than the central
ones. The group of tetraploids includes the Atlantic Salicornia dolichostachya and 8. lurescens,
that do not become reddish, and the Mediterranean S. emerici that becomes pink or red in
fruit, The two Atlantic tetraploids differ from each other in the number of fertile segments
in terminal spike, 10-30 for §. dolichostachya and 6-18 for 5. lutescens, which becomes
yellowish in fruit. The group of diploid species includes three of Atlantic distribution:
Salicornia obscura, S. ramosissima and 8. europaeq, and one mostly Mediterranean, both
coastal and continental, Salicornia patula, which also appears in the southern Atlantic coasts
of Iberian Peninsula (Huelva and Algarve). Salicornia ramosissima and §. patula always
become red in fruit, while 5. obscura never does, and S. ewropaea shows a slight trend to it.

In Atlantic salt-marshes there is also an ecological segregation of these two ploidy levels.
Thus, the tetraploids are more abundant in slikke and the diploids in schorre. The concentration
of the tetraploid species in the most highly stressed (flooded) habitats of the Atlantic
salt-marshes suggests that the new taxa, originated by polyploidization, have colonized the
new areas of the slikke from the schorre reservoirs where diploids live. Flooding conditions
in the Mediterranean salt-marshes are similar to those of schorre and thus both bear mostly
diploid Salicornia species.

The most abundant Salicormia species present in each of the associations of
Thero-Salicornietea are shown in Tab. 1. Other less abundant or less frequent species are
shown in brackets. The ploidy level is significantly correlated with alliances: alliance I, mainly
groups tetraploid species, while diploid species mostly occur in IL and III. The chromosome
number data were taken from TUTIN et al. (1993),

The annual species of Suaeda that take part in Thero-Salicomietea communities belong
to the Suaeda maritima group, which differs from the nitrophilous Suaeda splendens in its
leaves, thal show neither a hyaline border nor a caducous apex. Three species can be
distinguished within this group. Suaeda maritima appears only in the Atlantic coasts of
northern Spain; Suaeda spicata has a Mediterranean coastal and continental distribution, and
S. albescens appears in the Atlantic coasts of the Iberian Peninsula. Suaeda maritima and
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Table 2. Nomenclatural synopsis for the Sugeda and Salicornia species cited in the text.

Correct name

Suaeda vera subsp, braun-blanguetit (CASTROV. ¢t
PEDROL) RIVAS MART. et al., Itinera Geobot. 5: 407,
1921

Suaeda splendens (POURR.) GREN. et GODR., FI.
France 3: 30, 1855

Suaeda maritima group

Suaeda maritima (L.) DUMORT, Fl. Belg.:
22, 1840

Suaeda albescens LAZARD 1BIZA, Asoc. Esp.
Progr. Ci., Congr. Sevilla, Secc. 4, 3 Parte:
74, 1920

Suaeda spicate (WILLD.) MoOQ., Ann. Sci. Nat.
(Paris) 23: 317, 1831

Salicomia dolichostachya Moss, New. Phytol.
11; 409, 1912

Salicornia emerici DUVAL-JOUVE, Bull. Soc. Bot,
France 15; 176, 1868

Salicormia europaea L., Sp. PL: 3, 1753

Salicornia lutescens PW. BALL et TUTIN, Watsonia
4: 203, 1959

Salicornia nitens PW, BaLL et TUTIN, Watsonia 4;
204, 1959

Salicomia obscura FW, BALL et TUTIN, Walsonia 4:
204, 1959

Salicornia patula DUVAL-JOUVE, Bull. Scc. Bot.
France 15: 175, 1868

Salicomia pusilla WooDs, Bot, Gaz. (London) 3:
30, 1851

Salicornia ramesissima WoODS, Bot. Gaz. (London)
329, 1851

Synonym

Sugeda fruticesa subsp. brevifolia auct, non
Mg, BRAUN-BLANG. et O. BoLOS 1958

Suaeda prostrata PALL., Suneda maritima
var, macrecarpa MoOg,

Suaeda maritima var, valgaris MoOQ,

Suaeda maritima agct. non (L) DUMORT.:
BRAUN-BLANG. et O. BOLOS 1958

Salicornia stricta auct. non DUMORT:
G. MEY. 1824, pp.

Salicoria fragilis PW. BALL et TUTIN, Salicornia
stricta auct. non DUMORT.: G. MEY. 1824, p.p.

Salicornia kerbacea auct, non (L.) L.:
BRAUN-BLANG. et O, BOLOS 1955

Salicornia disarticulata MOSS

S.albescens both occur in the coasts of the Cantabrian fringe, where the former occupies
organic matter-enriched biotopes in upper slikke, while the latter grows in upper schorre,
Tab. 2 summarizes the complexity in these two genera of the Iberian Peninsula, showing

correct names and synonyms.

ECOLOGY AND DISTRIBUTION OF THE SYNTAXA

As a consequence of the greater diversity of biotopes in Atlantic salt-marshes we can

distinguish two alliances in the French-Tberian Atlantic area: Salicomion dolichostachyo-
-fragilis (slikke communities) and Salicornion europaeo-ramosissimae (schorre communities),
as opposed to only one in the Mediterranean: Salicornion patulae. These three alliances, and
the thirteen associations they include in the Iberian Peninsula, are represented together in
Tab. 3.
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Table 3. Synoptic table of the Thero-Salicornierea class

splendentis-Salicornietum patulae; |3 = Salicornietum emerici.

No. of column 1 2 3 4 5

No. of relevés 2% 36 3 13 16

=1 &n

in

Iberian  Peninsula.
ewrapaeo-ramosissimae 1-3; Salicomion dolichostachyo-fragilis 4-T, Salicornion patulae 8-13. 1 -
Sarcocornio perennis-Salicomietum ramosissimae, 2 — Spergularic marinae-Salicornietum ewropacae; 3 —
Suaedetum vulgaris; 4 — Salicornietum dolichosiachyae; 5 — Salicomietum fragilis, 6 = Salicomietum obscurae;
T — Suaedeturn maritimae, 8 — Halopeplidewm amplexicaulis; 9 — Microcnemetum covalloidis; 10 = Suaedo
braun-blanguetii-Salicornietum  patulae; 11 - Swaeds maritimae-Salicornietum  patulae; 12 — Suaedo

=1 @8

10
78

11
35

12
41

Salicornion

13
14

Character species of the associations, alliances and class
Salicornia ramosissima v . 1
Salicomia europaea - v .
Suaeda albescens n . 3
Salicornia dolichostachya

Salicornia lurescens

Salicormia obscura . - "
Suaedo maritima I : 1
Halopeplis amplexicaulis

Microcnemum corallpides

Salicornia panda

Salicornia emerici

n

HE -
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1

Differential species of Salicornion dolichostachyo-fragilis
Sparting maritima i . . 1] n

= +

i

Differential species of Salicornion europaco-ramosissimae and Salicornion dolichostachyo-fragilis

against Salicornion patulae
Puccinellio maritima m 2 1 o m
Aster tripolitm | 11 . 11 m I

Differential species of Salicornion patulae
Arthrocnemum macrostachyum |

Suaeda spicata 2

Suaeda splendens 1

Suaeda braunblanguetii

Aeluropus limoralis

Frankenia pulverulenta

Other species
Juncus maritimus + I I +
Halimione portulacoides : : .
Spergularia media . I . m mn I
Plantago maritima
Frankenia laevis
Sarcocornia perennis
Sarcocornia fruticosa
Triglochin maritima
Atriplex prostrata
Limonium vulgare
FPolypogon maritimus
Hardeum marinum
Paspalum vaginatum : I - + . |
Spergularia maring
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Puccinellin fasciculara 1 I I

Parapholis incurva 1 I + i
Juncus subulais + + + .
Crypsis aculeata I . + : +
Il crithmoides + . +
Scirpus compacius I . ; + +
Sphenopus divaricatus I + 1 ;
Sarcocornia alpini . . + + 1|
Armeria depilata 1 I

Cochlearia aestuaria +

Elymus pyenanthus I

Lirmenium binervosum 1 .

Juncus gerardi + : ; +

Buplewrum semicompositum I + !

Puccinellia tenuiforlia * I

Puccinellia rupestris + +

Limonium costae + + .
Centaurium spicatum + ; +
Phragmites australis 1 + ;
Cressa cretica + +
Plantago coronopus + +
Aster sguamarnis + +

Table 4. Synoptic table of the Salicomion dolichostachyo-fragilis alliance. 1-2 — Salicornietum delichostachyae;

34 — Salicornietum fragilis: 5 — Salicormietum obscurae; 67 — Swaedetum maritimae.

Mo, of column
No. of relevés

1
3

2

B

3
10

4
1]

Character species of the associations and the alliance

Salicamia dolichostachva
Salicomia lutescens
Salicornia obycura
Sugeda maritima

Character species of the class

Salicornia europasa

Other species

Aster tripolium
Puccinellia maritima
Sperting maritima
Spergularia media
Sarcocornia perenmis
Triglochin maritima
Juncus maririmus
Paspalum vaginatum
Halimione portulacoides
Limonium vulgare

v
I
1]
v

v

v
Iv
1]

I\

v

v
I

5
7

111
I

1

I

1

I

I
I

Saficornietum dolichostachyae: | — HERRERA (1995): tab. 29, 3 rels.; LoIDI et al. {1997): tab. 77, rels. 10-11;
2 = BUENOD (1997); tab, 14, 8 rels. Salicornietum fragilis: 3 — HERRERA (1995): p. 223, 1 rel; LOIDT et al.
(1997 @mb. 77, rels. 1=9; 4 — BUENG (1997); tab. 15, 6 rels. Salicormietum obscurae: 5 — HERRERA (1995):
tab. 28, 7 rels. Suaedetum maritimae: 6 — ONAINDIA (19861 tab. 25, 4 rels.; 7 — BUEND (1997): tab. 25, 6 rels
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200 km

Fig. 1. Location of the relevés. Salicornion dolichostachyo-fragilis: % Salicormietum dolichostachvae;
@ Salicomnietum fragilis, % Salicormietum obscurae; & Suaedetum maritimae,

Salicornion dolichostachyo-fragilis (Tab. 4)

This alliance groups Atlantic salt-marsh associations that live under daily flooding
conditions in salt marshes, i.e. those which live in the first belt, or slikke. The slikke is flooded
twice a day, even during neap tides, and soils are usually formed by fine materials, mostly
loam, which accounts for their generally muddy texture. The drainage network is arborescent
and in some salt-marshes the slikke covers a wide area. Four associations of this alliance can
be identified in the Iberian Peninsula. Salicornietum dolichostachyae groups oligospecific
glasswort communities in Atlantic coastal slikkes on loamy soils. Salicornietum fragilis is
often found to be in contact with the latter but occupies areas where the soil is more compact
at a slightly higher level where flooding is shallower and does not last as long. Salicornietum
obscurae has been recorded at only one location on the eastern Cantabrian coast (HERRERA
1995), at a higher level, in the slikke-schorre contact area. The fourth association is Suaederum
maritimae, distributed on the Atlantic coast and of an earlier phenology than the ones previously
mentioned. It occurs in the upper level of the slikke where a certain amount of organic detritus
accumulates. The Iberian distribution of these associations is shown in Fig. 1.

Salicornion europaeo-ramosissimae (Tab. 5)

This alliance includes Atlantic associations that live in ponds, channels and areas cleared
by man in the upper level of the salt marsh, or schorre, where flooding occurs only at spring
high tides (Rivas-MagrTingz 1990, Rivas-MARTINEZ & HERRERA 1996, BUENO 1997). The
schorre is usually a flat surface with semiterrestrial saline soils formed by clay, loam or sand,
which have reached a certain degree of maturity and are thus quite compact and covered
mostly by perennial dense vegetation. Drainage is meandriform and most of the glasswort
communities of this alliance occur in its channels. Inland salt-marshes of the Subatlantic area
bear some Salicornia communities which are also included here.

There are three associations in the Iberian Peninsula; their locations are shown in Fig. 2.
The most widely distributed association is Sarcocornio perennis-Salicornietum ramosissimae,
recorded from the Cantabrian coasts to the Algarve (south Portugal), and easily distinguishahle
by Salicornia ramosissima, which turns reddish at the end of the summer when maturity is
reached. It occupies clearances caused by disturbance of the perennial vegetation of the highly
saline areas in the schorre, in contact with the Sarcocornietea fruticosae communities. Much
less abundant is Spergulario marinae-Salicornietum europaeae, only reported in the
salt-marshes of Asturias (BUENO 1997), where it occurs on loamy soils of moderate to low
salinity. It is in contact with subhalophilic vegetation of Juncetea maritimi. The communities
dominated by Suaeda albescens are included in Suagederum vulgaris, a broad association
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Table 5 Synoptic table of the Salicornion euwropaec-ramosissimae alliance, 1-4 - Sarcecornio
perenniz-Salicornictum ramosissimae (1-3— salicornictosum ramosissimae; 4 — puccinellierosum fasciculatae);
3 — Spergulario maringe-Salicormietum europaeae; & — Suaedenwm valgaris,

Mo, of column 1 2 3 4 5 6
No. of relevés T 3 11 3 16 3
Character species of the associations and the alliance

Salicornia ramosissimg Al v v 3 ; 1
Salicomia europaea : I . . v :
Suaeda albescens : Y u : ; 3
Differential species of the subassociation pu,c[:meﬂiemmm

Puccinellia fasciculara . i

Other species

Puccinellia marittma v v + . 11 2
Sarcocornia perennis I m . : 4
Spergularia maring n . : 1 11

Atriplex prostrata ; ; 1 1 I
Frankenia laeviz ; ; + 1 11

Aster tripolivm v . . . a
Triglochin maritima It . : i 111

Armeria depilara I : : ; I
Flantago maritima 1 : : ; + :
Suaeda maritima 111 ; ; : ; 1
Halimione portulacoides . II : ; i +
Juncus maritimus : : ; 1 111
Sarcocornio perennis-Salicornietum ramosissimae: salicornietosum ramosissimae: | — HERRERA (1995):

tab, 27, rels. 1-7; 2 = BUEND (1997); tab, 17, 5 rels.; 3 — CosTa (1991); tab. 16, rels. 1, 3, 5-13, sub Suaedo
splendentis-Salicornietum ramosissimae, puccinellietosum fasciculatae: 4 — HERRERA (1995): tab. 27, rels,
E~10. Spergularic marinae-Salicornietum europagae: 5 - BUENG{1997): b, 24, 36 rels. Suaedetum valgaris:
6 = BUENO (1997): tab. 26, 3 rels.

occurring in schorres from the North Sea to the Cantabrian coast of the Bay of Biscay, Data
are available from only one locality in Asturias (BUENG 1997}, but it is in all probability quite
frequent along the Atlantic Iberian coastline,

Salicornion patulae (Tab. 6)

Tidal oscillation is much less pronounced on Mediterranean coasts than it is on Atlantic
coastlines, so the flooding gradient occupies a much narrower band and differentiation between
slikke and schorre is irrelevant. In these circumstances, the halophilic annual communities
of succulents usually occupy the first positions in zonation, in contact with the Spartinetea
communities. The inland salt-marshes, abundant in some regions of the Iberian Peninsula
where lithological, climatic and geomorphologic conditions are favourable, also bear this kind
of vegetation in places where water remains longer in spring or carly summer. These salty
depressions are frequent in areas where rocks rich in easily soluble minerals, like gyp or marl,
are dominant, as occurs in some of the largest basins of the biggest Iberian rivers, such as
the Ebro, Tagus or Guadiana.

The distribution of the associations of this alliance is shown in Fig. 3. They can be separated
into two groups, continental and coastal. The first group has three associations: Suaedo
braun-blanguetii-Salicornietum patulae is the most frequent and extensive, occupying places
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Fig. 2. Location of the relevés. Salicornion europaeo-ramosissimae: @ Sorcocornio perennis-Salicornienm
ramasissimae; & Suaedetum vulgaris; % Spergulatio marinae-Salicornictum europacae. Biogeographic map of
Rrvas-MARTINEZ et al. (1990,

Fig. 3. Location of the relevés. Salicornion patulae: % Microcnemetum coralloidis; % Suaedo
marilimae-Salicornietum patulae, & Salicomietum emerici; % Suagedo braun-blanguetii-Salicornietum patulae;
® Suaedo splendentis-Salicornietum patulae, # Halopeplidetum amplexicaulis. Biogeographic map of
Rivas-MARTINEZ et al. (1990),

where water remains longer than in biotopes covered by perennial vegetation; Microcnemetum
coralloidis is much less frequent (reported in the Ebro and Duero Valleys and La Mancha)
and occurs in places where flooding is ephemeral; Halopeplidetum amplexicaulis, however,
occurs in locations where flooding lasts longer; relevés of this association are only recorded
from the Ebro basin, although Halopeplis amplexicaulis is also found in coastal salt-marshes.
The last two associations are defined by Microcnemum coralloides and Halopeplis
amplexicaulis respectively, both absent from Suaedo braun-blanguetii-Salicornietum palae,
This group of associations is separated from the rest because they sustain some
continental-optimum halophytes like Puccinellia fasciculata and Suaeda vera subsp,
braun-blanguetii.



Table 6. Synoptic table of the Salicomion pandae alliance. | - Holopeplidenim amplericantis, 2-8 — Microcnemetur coralloidis, 9-20 - Suaedo brawn-bangueré-Salicorniztmn patae; 21-24 - Suaedo
maritimae-Salicernienun palae; 25-30 - Sugedo splendentis-Salicomienmm patdae (215-17 = salicomietosum patulae, 28 — crypateiosm acdeaae, 19 = salicorniciasim lutesceniis, 30 — salicomieasum
ramosivsimae 1, 1133 — Salicormienen emerici (31=32 = salicomictonum emerict, 33 — sueedetosum marinimae),

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 1T 2

No. of colummn 1 2 3 4 5 6 17
g m 20 2 9 4 7 12 2

% 29 1 31 32 33
Mo, of relevés T % 6

4 5 5

3 o8
=os
s O
Ly
o~
=J
-
=
ad
=
Lt
b

Character and differential species of the

continental associations

Halopeplis amplexicanlis v T | T
Microcnemum coralloides ny 3 v v v 3 2 1

Suceedn brawm-bangueti 1 S . 2 . . T AT Y S i 4
Polypagon maritimus i LS R A R T PR I 1 w I o= it s P |
Spergularia maring . S . - .. lmmim o1 o2 . PRI . =
Acluropus Intoralis ; T noo .2 .1 . m . rmm .0
Puccinellia fasciculara ; RN i | £ O 1 IS | vy no1rm o . .
Frankenin pulvendenis L =05 o w m .. .m° . . .o .. o011
Sphenopis divaricals 1 ot B M & 5 -l 4 o S B o L2 o+ 2
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Halopeplidetum amplexicaulis: | — BLARCHE & Movero (1988): tab. 1, & rels, sub Halopeplidein amplexicaulis-Salicormietosum ramosissimae; Banta et al. (1992): wab. 1, rel. 14

Microcnemetum corallpidis: 1 — RIVAS-MARTINEZ & COSTA (1976): tab. 6, 8 rels.: 3 — Laonaa (1986): tab. 57, 3 rels.; 4 - ClRWARD (19813 tab, 2, 15 rels.; 5 - LADERG e al. (1984): tab. 1, 6 rels.; 6
- BLANCHE & Movero (1988): rabe 2, 6 rels.; Bania e sl {1992) tab, 1, rel. 13; 7 = Ursa (1986): tab. 15, 3 rels.; B — SaLazar (1996): tah. 59, 2 rels,

Suaedo broun-blanguetti-Salicornietum patuloe: 9 — Braus sLangueT & Bovos (1958): b, 22, rels. 1-5, 8, sub Ass. Salicomia Rerhacea et Suaeds brevifolts; 10 — Banes et al, (1992): b, 1, rels.
10-12, sub Asoc. Selicomia ramosissime; 11 — BELMONTE & LaORGA (1987) tab. 7, 4 rels., sub Sugedo splendentis-Salicom mlae; SANTO & RODRICUEZ-OCHDA (19910 tab, 7, rel. 2, sub
Suaedo-Salicornierum europasae; 12 — Unrsa (1986): tab. 14, 6 rels., sub Suaedo splendentis-Salicomienam ramoesissimas; 13 - BiumsLm [I';l'EIS] tah. 52, rels, 7-13; 14 — LADERD ot al. {1984); b, 2, 9
rels., sub Comunidad de Saficormia ramosicsimg 15 - LaokGa (1986): 1sh. 36. 6 rels., sub Sunedo splendentis-Salicomictm panalae; 16 = VELAYOS et al. (1989 tab. 14, rels. 1, 3, 4, sub Suaedo
splendenits-Salicormietum ramostenimar; 17 — CRUIARG (19811 tab, 1, 18 rels., sub Suseds splerndent-Solicornéetum ramasissimare fypicam and cripsiesonen geuleatae; 18 — VALDES-FRANZI ef al,
(19931 tab, B, 3 rels., sub Suaeds splendentis-Salicornetun patalee; 19 - Gagcls FUENTES (1996) p, 133, 2 rels., sub Swaede splendentis-Salicomnieium pafalze; 20 — MaRTINEZ-PARRAS (1984); tah,
6, 10 rels., sub Swugede splendentis-Salicomietm ramosizsimae rptcum and ermpeieionem aculeatae

Suaedo maritimae-Salicormietum patnlae: 21 — CURCO (1996): tab, 5, rels. 1=13, 16-18, 20-23; 22 - RiGuaL (1968): tah. 1, rels. 1-2, sub Arthromemo-Salicomistum ewropasas; 23 = PERET [[1995);
tub. 135, rels. [=9; 24 — PEINADO ot al. (1985): ab. 12, rels. 1-3, & sub Arthrocremo glauci-Salicormierum ramosissimae

Suaedn splendentis-Salicornietum patulae solicornietosum patulae: 25 — Rrvas-MarTiiez et al. (19800 th, 23, reds, 17, sub Suaedo splendenris-Salicomienum ramosissimae rypicin, 26 — CosTa
(19911 tah. 15, rels. 1-12, sub Suaeds marinimae-Salicomismm pamilae npicurn; 27 — GALAN D MERa et al. (1997): tah, 5, rels. 37-38

crypsictosum aculeatoe: 28 — Rivas-MarTiez er al. (1980): wab, 23, rels. B9, sub Susede splendentis-Salicomietivn ramosissimas eryprieiosum acaleatae; GALARK DE MERA e al. (1997): 1ab, 5, rels.
36, 3940, sub Sugeds splerdentis-Salicomierum patalae tpicion

salicornietosum lntezcentis: 2% — CoSTA (19911 tab. 15, rels. 13=21, sub Sueedo maritimae-Salicemietan patulae salicornistosum iescentis

salicornietosum ramosissimae: 30 —Costa (1991 ) wb. 15, rels, 22-25, sub Suaede mariimae-Salicornienm patdae salicornieionem ramesissimeae, tab, 16, rels. 2, 4, sub Suaeds splendentis- Salicornien
ORISR SIRIAR EYPIC

Salicarwietum ewerici salicornietosum emerici: 31 — BoLGs (1962): tab. 57, rels, 3-4; Bovds (19670 p. 30, 2 rels.; 32 - Curct{1996): 1ab. 4, § rels.

sugedetosun maritimae: 13 — BoLOs (1962): tab. 57, rels. -2 Bowos (1967): p. 30, 3 rels.
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The coastal group is also formed by three associations. Suaedo maritimae-Salicornietum
paiulae is distributed in the western Mediterranean and is frequent on the Mediterranean
coastline of the Tberian Peninsula., Some plants specific to the coastal Mediterranean
sall-marshes, like Arthrocnemum macrostachyum, distinguish this association from the rest.
Suaeda spicata is another species frequent in this association which also occurs in the inland
group of communities. Swaedo splendentis-Salicornietwm patulae is distributed in the
south-western coast of the Iberian Peninsula, from Cadiz to the Algarve. The distinctive
feature of this association is that it bears some species like Suaeda albescens (S. maritima
group), Sarcocornia perennis and Sparting maritima, showing a clear Atlantic influence. The
last association is Salicornietum emerici, which was described by the author to be in the area
around Barcelona and is distributed in southern France and in the Thyrrenian islands. Its
indicator species is the tetraploid Salicornia emerici and it occurs in long-lasting water ponds.
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APPENDIX

SYNTAXONOMY OF THE THERO-SALICORNIETEA CLASS (Tab. 1)

Originally, all salt-marsh vegetation was included in one order, Salicornietalio (BRAUN-BLANQUET 1933),
and, later, in one class, Salicornietea (BRAUN-BLANQUET & TUXEN 1943). Within these high-ranking units,
an alliance was created to group together all annual succulent Chenopodiaceas communities: Therosalicornion
BR.-BL. 1933, As originally conceived, this alliance included other clearly halonitrophilous associations such
as “Ass. Suaeda maritima et Kochia hirsuta” Br.-BL, 1933 or the “Ass. Suaeda splendens et Salsola soda”
BR.-BL. 1933, together with non-nitrophilous communities. Today, these halonitrophilous associations are
included in Saginetea maritimae (RIVAS-MARTINEZ et al. 1980, Rivas-MarTingz 1990) and so most of
Therasalicornion belongs to this class.

The idea of separating halophilic vegetation formed by annuals from similar vegetation formed by perennials
wias put forward by PIGNATTI (1933), who proposed for the former a subclass { Therosalicornietea) and an order
(Therosalicornietalia), based on  Therosalicornion BR-BL. 1933, inside 2 broad halophilic class
Cakileio-Therosalicornietea. The proposal of this class was not accepted, but the idea of separating a high rank
unit to group all succulent annual Chenopodiaceae communities of non-nitrified halophilic habitats of salt
marshes was taken up by TOXEN (in TOXEN & OBERDORFER 1938), who established the modern concept of
the Thero-Salicornietea class, with halonitrophilous vegetation excluded,

Thero-Salicornietea R.TX. ex GEHU et GEHU-FRANCEK 1984

Syn.: Salicornietea BR-BL. et R, Tx. 1943 p. p. {art. 8); Salicornietea BR-BL. et al. 1952 p. p. min;
Therosalicornietea PIGNATTI 19533 [as subclass. (art. 519 nom. inval, {art. 8); Cakileto-Therosalicormietea
PIGNATTI 1953 p. p, min.; Thero-Salicomietea strictae R, TX. in R. TX. et OBERD. 1958 nom. inval. (art. 3)].

Holoypus: Thero-Salicomnietalia B. TX. ex GEHU et GEHU-FRANCE 1984,

Characteristic taxa: Salicornia obscura, Suaeda maritima.

Thero-Salicornietalia R. TX. ex GEHU et GEHU-FRANCK 1984

Syn.: Therosalicornietalia PIGNATTI 1953 nom. inval. {art. &) Thero-Salicornielalia strictae B TX. in B
TX. et OBERD. 1958 nom. inval. {art. 3f); Coeno-Salicornietalic CHAPMAN 1959 nom. illeg. (art. 34).

Holotypus: Salicornion dolichostachyo-fragilis GEHU et GEHU-FRANCK ex GEHU 1992 nom. illeg.
(= Salicornion dolichostachyo-fragilis GEHU et RIVAS-MARTINEZ ex GEHU et GEHU-FRANCK 1984,
= Salicornion dolichostachyvae BR-BL. ex B, Tx. 1974)

Salicornion dolichostachyo-fragilis GEHU et Rivas-MARTINEZ ex GEHU et GEHU-FRANCK 1984

Syn.: Thero-Salicornion strictae B TX. in B. Tx. ct ORBERD. 1958 nom. inval. (art. 3f, 8); Salicornion strictae
idelichostachyae) R. TX. 1974 nom. dub. (art. 38); Salicorrion dolichostachyo-fragilis GEHU et GEHU-FRANCK
1982 nom. inval. (art. 5); Salicomion dolichostachyo-fragilis GEHU et RIvAS-MARTINEZ 1982 nom. inval, (art
3); Salicornion dolichostachyo-fragilis GEHU et GEHU-FRANCK ex GEHU 1992 nom. illeg. (art. 317,

Holetypus; Salicornietum fragilis GEHU et GEHU-FRANCK 1984,

Characteristic taxa: Salicornia dolichostachya, 5. lutescens (= 5. fragilis),

Salicornietum dolichostachyae GEHU et GEHU-FRaNCK 1984

Syn.: Salicornietum dolichostachyae GEHU et GEHU-FRANCK 1982 nom. inval. (art. 5); Salicornietwn strictae
KNAUER in R. TX. 1974 nom. dub. {art. 37); Salicornietum strictae CHRISTIANSEN 1955 nom. nud, (art. 2b,
) Salicornietum dolichostachyae CORILLION et GEHU 1939 nom. nud. (art. 2h, 7).

Holotypus: GEHU & GEHU-FRANCK (1982 tab. 43, rel. 11).

Evropean Atlantic (from the North Sea to the south-western Iberian Peninsula) glasswort communities
formed by Salicornia dolichostachya which live in unstable clay soils in the slikke lower level, emerging only
at low tide and in contact with Sparting communitics.

Salicornietum fragilis GEHU et GEHU-FRANCK 1984

Syn.: Salicornietum fragilis GEHU et GEHU-FrANCK 1982 nom. inval. {an. 5); Salicornietum lutescentis pro
nom. mut. in RIVAS-MARTINEZ 1990,

Holotypus: GEHU & GEHU-FRANCK (1982; tab, 44, rel, 22),
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Evropean Atlantic glasswort communities formed by tall, dense populations of Salicorsia lutescens, and
often by Sugeda maritima, which live in more stable sandy or sand-loamy soils in the upper slikke level.

Salicornietum obscurae GEHU et GEHU-FRANCK 1984

Syn.: Salicornietum obscurae GEHU et GEHU-FrRANCE 1982 nom. inval. (art. 5).

Holotypus: GEHU & GEHU-FRANCE (1982: tab. 45, rel. 4,

European Atlantic glasswort communities formed by the diploid Salicomia obscura which live on the
trangitional fringe between slikke and schorre levels.

Suaedetum maritimae (DE LITARDIERE et MALCUIT 1927) GEHU at al. in A. Tx. 1974 corr. Bueno 1997

Syn: Salicornietum europaege DE LITARDIERE et MALCUIT 1927 nom. illeg. (art. 29} Suwacdetum
macrocarpag (DE LITARDIERE et MALCUIT 1927) GEHU et al. in B, TX. 1974 (art. 43); Sugedetum macrocarpae
GEHU et GEHU-FRANCK 1969 nom. nud. (art. 2b, 7); Astero-Suaedeinm macrocarpae GEHU 1976 nom. inval.
(art, 3a); Astero tripolii-Suaederum maritimae GEHU 1976 corr. GEHU et GEHU-FRANCK 1984 nom. inval, (art.
3a).

Lectotypus: GEHU & GEHU-FRANCK (1982: tab. 44, rel. 22); Lectum: BUENO (1997: 245),

Relatively dense, tall communities of carlier phenology, dominated by Suaeda maritima which occupy
organic matler-enriched biotopes located in the upper slikke. They are distributed all over the temperate Atlantic
coasts of Europe.

Salicornion europaeo-ramosissimae GEHU et GEHU-FRANCK 1984

Syn.: Salicornion ramosissimae B. TX. 1974 prov. nom. inval. (art. 3b); Salicernion emerici GEHU et
GEHU-FRANCE 1984 p. p. min.

Hoelotypus: Salicomienum pusillo-ramosissimae GEHU 1976 (= Salicomieium disarticulato-ramosissimae
GEHU 1976 comr. GEHU et GEHU-FRANCK 1984); Lectum: GEHU & GEHU-FRANCE (1984 61).

Characteristic taxa: Salicornia nitens, 5. ramaosissima, Suaeda alhescens.

Sarcocornio perennis-Salicornietum ramosissimae (GEHU et GEHU-Franck 1979) Rivas-MarTiNEZ 1990

Syn: Puccinellio maritimae-Salicornietum ramaosissimae GEHU et GEHU-FRANCK 1979 nom. illeg. {art. 31},
non R. TX. 1974; Swaede splendentis-Salicornietum ramosissimas RIVAS-MARTINEZ et al. 1980 p. p.

Holotypus: GEHU & GEHU-FRANCK (1979: 355, tab, 2, rel. 48).

European Atlantic {Cantabrian-Atlantic and Mediterranean lberian-Atlantic) glasswort communities formesd
by Salicornia ramosissima (reddish at maturity), which live on the upper schorre level on sandy or sand-loamy
swils. Other halophytes like Puccinellia maritima or Sarcocornia perennis, transgressive from the surrounding
perennial communities, often participate. They are present from the Cantabrian coast to the Algarve and Cédiz
area coastal salt-marshes.

Variability

salicornietum ramosissimae subass. nova hoc loco, is the typical subassociation.

Holotypus: GEHU & GEHU-FRANCK (1979: 355, tab., 2, rel. 48)

puccinellietosum fasciculatae GEHU et PROVOST 1974

Puccinellia fasciculata is linked to clay-rich soils which are severely dried-out in summer and sutumn, with
a considerable increase in sall concentration during that period.

Suaedetum vulgaris GEHU 1976 corr. GEHU et al. 1983

Syn: Suaedetum valgaris GEAU et GEHU-FRANCE 1969 nom, nud. (arl. 2b, 7); Sweedetum prostratae GEHU
1976 (art. 43},

Lectotypus: GEHU & GEHU-FRANCE {1982; tab. 48, rel, 16); Lectum: GEHU & GEHU-FRANCE (1984: 62).

Open communities dominated by Swaeda albescens (= Suaeda maritima var, vilgaris) which ocour in the
higher schorre level on well-drained sandy or sandy-loamy soils, They have Atlantic distribution. .

Spergulario marinae-Salicornietum europaeas BUEND et F. PRIETO in Bueno 19987

Holotypus: BUEND (1997: 241, tab, 24, rel, 26).

Glasswort communities formed by the diploid Salicornia europaea, slightly reddish at maturity. They occur
in the upper schorre on frequently flooded biotopes with moderate or low salinity.
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Salicornion patulae GEHU et GEHU-FRANCK 1984

Syn.: Microcnemion coralloidis RIVAS-MARTINEZ et GEHU in RIVAS-MARTINEZ 1984 (syntax. syn.);
Thero-Salicornion auct, non BR.-BL. 1933; Salicornion emerici GEHU et GEHU-FRANCK 1984 p. p. (am. 25);
Salicornion ramosissimae RIVAS-MARTINEZ et al, 1980 prov. nom. inval. (art. 3b), non B. TX. 1974,

Holotypus: Suaede maritimae-Salicornietum patidae BRULLO et FURNARI ex GEHU et GEHU-FRANCK 1984
corr. RIVAS-MARTINEZ 1990; Lectum: GEHU & GEHU-FRANCK (1984: 61).

Characteristic taxa: Microcnemum coralloides, Salicornia emerici, 5. patila.

Microcnemetum coralloldis Rivas-MARTINEZ in Rivas-MaRTiNEZ et CosTa 1976
Lectotypus: RIvas-MARTINEZ & COSTA (1976: 82, 1ab. 6, rel, 4); Lectum: Lot & BIURRUN (1998; 164),
Western Mediterranean association distributed in continental salt-marshes, in biotopes where flooding is
ephemeral and the soil is covered by a thick saline crust. Dominated by Microcnemum caralloides, it occupies
the second position in the haloseries afier mono-specific Halopeplis communities (BADIA et al. 1992).

Suaedo maritimae-Salicorniefum patulae BrRulLo et FurRnaRl ex GEHU et GEHU-FRANCK 1984 corr.
Rivas-MARTINEZ 1290 4

3yn.: Salicornietum patulee sensu BRULLO of FURNARI 1976 non (SCHULTZ 1939) CHRISTIANSEN 1955;
Arthrocnemo plauci-Salicomietum ramosissimae BRULLO et FURNARI ex GEHU et al. 197% nom. inval. {an.
3f); Suaede vulgaris-Salicomietm patidae BRULLO et FURNARI ex GEHU ot GEHU-FrRANCE 1984 (am, 43).

Lectotypus: GEHU et al. (1978: 8%, rel. 12, tab. 2); Lectum: GEHU & GEHU-FRANCK {1984: 62),

Coastal Mediterranean glasswaort communities dominated by the reddish diploid Salicornia patula, which
live in winter-flooded and summer-dry soils. Distributed in the western part of the Mediterranean basin, it has
been recorded in the Valenciano-Tarraconense and Setabense sectors and in the Murciano-Almeriense province,

Salicornietum emerici 0. DE BoLOs ex BRULLO et FURNARI 1976

Syn.: Salicornienum emerici 0. DE BOLOS 1962 prov. (an. 3b);, Arthrocnemo plauci-Salicormietum emerici
0. DE BOLOS ex GEHU et al, 1978 nom. inval. {art. 3a).

Lectoypus: BOLOS (1962: tab. 57, rel. 3); Lectum: BOLOS (1996; 46),

Western Mediterranean coastal (Sicily, Sardinia, Corsica, Languedoc, Camargue, Catalonia) glasswort
communities dominated by the reddish tetraploid Salicornia emerici which live on sandy-loamy soils. They
occupy ephemeral ponds with impermeable beds that dry out in summer or at the end of the spring, which
leads to high saline concentration.

Variahility
salicornietosum emerici O, DE BOLOS 1962 is the typical subassociation.
Lectotypus: BOLOS (1962: tab. 57, rel. 3); Lectum hoc loco.
sugedetosum maritimae 0. DE BOLOS 1962
Lectotypus: BOLOS (1962 tab. 57, rel. 1); Lectum hoc loco.
Suaeda spicata (8. maritima group) oceurs when nitrification increases.

Suaedo braun-blanguetii-Salicornietum patulae Br.-BL. et O. BoLos 1958 corr. Rivas-MARTINEZ 1880

Syn.. Ass. Salicomia herbacea et Suaeda brevifolia BR.-BL. et 0. DE BoLds 1958 {art. 43); Suaedo
splendentis-Salicomietum ramosissimae sensu CIRUIANG 1981, non RIvas-MARTINEZ et al. 1980; Suaede
splendentis-Salicornietum patulge RIvas-MAaRTINEZ 1984 nom. inval. (ant. 3a), non Rivas-MARTINEZ cf al,
1980 corr. RIvas-MARTINEZ 1990

Lectotypus: BRAUN-BLANQUET & BoLOS (1958; 99, tab. 22, rel. 1k Lectum: Bivas-MarTiNgz (1990:
363).

Iberian inland salt-marsh glasswort communities living in habitats flooded for long periods and with low
nitrogenate substance content. Its phenclogical optimum is in early auturan and is distributed mainly in the
Ebro basin ( Riojano and Bardenas-Muonegros sectors) and in La Mancha (Manchego sector). In the Guadalguivie
Valley (Hispalense sector) there have been reported glasswort communities by MARTINEZ PARRAS et al. (1984)
and GARCIA FUENTES (1996) which have been included in this association.

Dominated by Salicornia patula, this continental association differs from the two coastal ones also dominated
by it in the presence of some continental species, as Suaeda vera subsp. braun-blanguetii, Puccinellia foscicula
and Aelwropus listoralis.
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MNote: The name Suaedo splendentis-Salicornietum patulae (RIVAS-MARTINEZ 1984) was created to group
the communities from La Mancha (central Spain) based on the relevés published by CIRUIAND (1981; 188,
tab. 1, typus rel. 13); however, this author used the name Suaede splendentis-Salicornietum ramesissimae
RIVAS-MARTINEZ et al. 1980 as he did not determine the glasswort species correctly. If we consider that all
the inland Therian communities of Salicornia patula belong w a single association, the oldest valid name,
Suaede braun-blanguetii-Salicornietum patalae, has priority (art. 25),

Suaedo splendentis-Salicornietum patulae Rivas-MARTINEZ et al. 1980 corr. Rivas-MaRTiNEZ 1980

Syn: Suaedo splendentis-Salicornietum ramosissimae RIVAS-MARTINEZ et al, 1980 (an. 43).

Holotypus: RIVAS-MARTINEZ et al. (1980: 44, wh. 23, rel. 3, sub Suaedoe splendentis-Salicorniemm
ramosissimae RIVAS-MARTINEZ et al. 1980).

Littoral diploid glasswort communities on  the sowth-western coast of the Therian  Peninsula
(Gaditano-Onubense and Algarviense sectors), located in saline clay soils fleoded in the winter-spring period.
They differ from the ather two associations dominated by Salicornia parula in the presence of some Atlantic
species such as Suaeda albescens, Sparting maritima and Sarcocomia perenniy.

Variability

salicornictosum patulage subass. nova hoc loco, is the typical subassociation widespread in the
Gaditano-Onubense and Algarviense coasts,

Holotypus: RIVAS-MARTINEZ et al. (1980: 44, wh. 23, rel. 3).

crypsietosum aculeatae RIVAS-MARTINEZ subass. nova hoc loco

Holotypus: RIvAS-MARTINEZ et al. (1980: 45, tab 23, rel. 9): Syn. Suaedo splendentis-Salicarnietum
ramosissimae crypsictosum aculeatae RIVAS-MARTINEZ et al. 1980 nom. inval. {art. 2b, 7).

Crypsis aculeata and Cressa cretica occur in places where dessication happens later and organic matter
accumulates.

salicornietosum lutescentis 1.C. CoSTA subass. nova hoe loco

Holatypus: a sul do Aeroporto Faro {Algarve, Portugal), 2 m?: Salicornia patula 3.3, Suaeda maritima
group 1.1, Salicornia lutescens 3.3, Sarcocomia perennis 2.2 (COSTA 1991 66, tab. 15, rel. 17). In the coastal
salt-marshes of southern Portugal (Algarve) Salicornia lutescens occurs, which mingles with 5. patula in the
most advanced positions of the frnge occupied by the latier (COSTA 1991); situations in which 5. lutescens is
found alone are very rare, which enables us to identify this subassociation,

salicornietosum ramosissimae 1.C. COSTA subass. nova hoe loco

Holotypus: Pedras d'El Rei {Algarve, Portugal), | m*; Salicomia patula 3.3, Suaeda maritima group 2.2,
Salicornia ramosissima 2.2, Sarcocornia perennis 1.1 (COSTA 1991: 66, tab. 15, rel, 221, Salicornia ramasissima
also mixes with 8. patela in the Algarve, but in the highest fringe of the 8. parula band. in the transition o
Sarcocornio perennis-Salicormietum ramosissimae.

Halopeplidetum amplexicaulis BUROLLET 1927

Lectotypus: BUROLLET (1927); Lectum: BLANCHE & MOLERO (1988: 286).

Western Mediterranean hyperhalophilic association of coastal and continental salt-marshes, dominated by
Halopeplis amplesicaulis. Tt occurs in ponds where flooding persists for long time and salinity is very high,
especially in terms of concentration of Na® and K* (BADIA et al. 1992); it occupies the first position in the
haloseries of the Mediterrancan salt-marshes. In the Iberan Peninsula, it has been reported in the
Gaditano-Onubense sector (RIvAS-MARTINEZ 1990) but most of the data have been collected from the
Bardenas-Monegros sector, in the Ebro basin (BADIA et al. 1992, BLANCHE & MOLERO 1988).

Variability

The subassociation salicornietosum patelae Blanché et MOLERO 1988 corr: [Holotypus: BLANCHE &
MOLERG 1988: 284, ab. 1, rel. 1 (Syn: Halopeplidetum amplexicanlis salicornietosum ramosissimae BLANCHE
et MOLERO [1988)] has been described in some of the ponds of the Ebro basin salt-marshes, based on the
presence of Salicornia patula. No ecological or biogeographical data support this subassociation.



