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Landscape Ecology of the Sado River Estuary (Portugal). 
(Dunes, Fresh and Salt marshes) 
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INTRODUCTION 
 
On the vestibular section, the Sado River drains into a lagoonal estuary, from Alcácer do Sal to 

Setúbal-Outão and Tróia; here, it reaches the sea through the outlet called Barra do Sado, between the 
high cliff of Serra da Arrábida and the tip of the spit of Tróia. 

The chanel of Barra de Sado is cut into the deltaic plain of the submarine delta of the Sado. The 
instability of the sediments in the channel is considerable, and increased by the dredging wich is 
necessary to mantain the estuarine navigation (Setúbal-Setenave harbours), older then the Roman 
times. 

In fact the human occupation of the margins of the estuary began during the Paleolitic period. 

Roman an Arabian people created the first estuarine industries – the fishing and the salt production, 
destinate to export. All around the estuary archaeological remnants from the Roman occupation have 
been found, specially ceramics and ruins of “Cetarea”. 

During the Medieval period the explotation of salt, the fishing and the hunting were the most important 
activities around the estuary. To defend the estuarine commerce, a chain of castles and harbours was 
built; Outão, Setúbal, Palmela and Alcácer do Sal are evidence of the fact. 

Over this century the cork and cereal (wheat) production, transformed the forested landscape of the 
estuarine margins. The cultivation of the rice has been another important activity, moreover on the low 
fluvial plains and around the estuary on the reclamed mud-flats. The problem of this cultivation is the 
dryness of the climate and the consequente salinization of the soil (of solontchak type). 

The activities increasing in the present days are related to the fish production, in parks on mud-flats 
(some of them substituting old salines), and the tourism on the spit of Tróia. 

The study of the flora and the vegetation of the litoral strip, was done from a phytosociological 
perspective, cross-referenced with geomorphological, pedological and climatological studies carried out 
in order to understand the principal factors governing the distribuition of the floristic communities. 
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In general, the vegetation in the area under study is influenced by a characteristic mediterranean 
climate with an antlantic influence and a lower thermomediterranean bioclimate, according to the 
classification of Rivas-Martinez (1996). 

The flora and the vegetation of the area have been arranjed in five broad biogeosystems which are 
characterized by the particular floristic communities and by the lito-morpho-pedological characteristics: 

- beaches and coastal dunes under the influence of saliness 
- dunes and inland sandy coverings 
- surfaces made up Marateca formation sandstone and conglomerate 
- peat-bogs 
- marshy areas wihout peat soils 

The flora of these units is mostly mediterranean. However, various atlantic floral elements are to be 
found as a result of Quaternary climatic fluctuations. The originality of many of the floristics communities 
identified, resides in this suoerimposition of the atlantic and mediterranean species in the same territory. 

As a result of profound, ancient anthropic action, the floristic communities corresponding to the various 
simple types, are poorly represented and the substitution stages, damaged to a greater or lesser 
degree, make up the dominant vegetation. 

 

ITINERARY OF THE FIELD TRIP  

1st STOP (Castle of Alcácer do Sal) 

Alc� cer do Sal lies in the district of Set� bal 
and is one of the most important towns 
located on the margins of the Sado Estuary. It 
has been known since very remote times for 
the salt industry developed along the estuary, 
because of Mediterranean climate of this 
region. 

Known as Salacia during the Roman times, 
it was so important that the Romans built 
there, one of the most important castles of 
the Iberian Peninsula. In 715 the Moors 
conquered it and named it Alcaçar de Salaria 
(Cacer, al-cacer or kazar means fortress) that 
developed into its present name. The Moors 
built a new wall using taipa (a mixture of 
clayish earth, rolled pebbles, water and 
straw) in its construction. In no other castle in 
the Peninsula was this technique used. 

Ruins of Salacia, 100 to 300 y AC (the 
forum and wall) where found around the 
Moorish castle, and have been escavated 
since 1983. 

Picture 1 - 1st Stop ± Castle of Alc� cer do Sal; 2nd 
Stop ± Murta Dam lake; 3trd Stop ± Carrasqueira 
Fishing harbour of the Sado Estuary; 4th Stop ±
Tr� ia Peninsula± Botanic Reserve. 
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BIOGEOGRAPHY OF THE REGION AROUND THE SADO 

Picture 2 -  Biogeography of the region around the Sado Estuary and the terminal sector of the Tagus River 
 
MEDITERRANEAN REGION; WEST MEDITERRANEAN SUBREGION; 

I ±Mediterranean West Iberian Province; Lusitan-Extremadurean Subprovince 

1. Marianic-Monchiquensean Sector; 1.1. Baixo Alentejano-Monchiquense Subsector; 1.1.a. Serrano-Monchiquense

Superdistrict; 1.1.b. Baixo-Alentejano Superdistrict; 1.2. Araceno-Pacense Subsector; 1.2.a. Alto-Alentejano Superdistrict 

II ±Coastal Lusitan-Andalusian Province; Sadensean-Divinding Portuguese Subprovince 

1. Divinding Portuguese Sector; 2. Ribatagan-Sadensean Sector; 3.a. Sadensean Superdistrict; 3.b. Arrabidian

Superdistrict; 3.c. Ribatagan Superdistrict; 3.d. Olissiponean Superdistrict; 4. Algarvian Sector; 4.a. Vicentine Coast Sup. 
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Until the construction of the railway, the harbour of Alcacer do Sal played an important role in the 
shipment of goods from the Alentejo to Lisbon. Many warehouses, where the products were stored, can 
still be seen along the riverbanks.  

Both the salt industry and the port related activities have almost disappeared. Agriculture, mainly rice 
crops, cattle breeding and forestry by-products (cork, pine wood, eucalyptus, resin and pine seeds) is 
still of great importance to this region. These activities associated with the great potentialities of the 
Sado River Natural Reserve have contributed to a significant development of tourism. 

From the castle, one can see landscape dominated by the terminal sector of the Sado River. Among 
the Portuguese rivers, the Sado River has the largest hydrographical basin with 7640 km2 and a 
typically Mediterranean climate characterized by intense floods and long dry periods. The growth of 
vegetation associated to it, is controlled by the hydrographical regimen. Thus, alder-groves are rare and 
willows (Salix atrocinerea and Salix salvifolia), ash-groves and blackberry thickets predominate in the 
riparian vegetation, mainly in the lower part of the Sado River. The riparian vegetation grows on the 
margins of the river as the alluvium soils are occupied mainly by rice fields. 

In the valley slopes, the groves of cork-oaks and of hoalm-oaks are dominant. A psammophylic cork-
oak grove (Oleo-Quercetum suberis) develops in shallower sands. A non psammophylic cork-oak grove 
(Asparago aphylly-Quercetum suberis) develops in detritical formations (gravel, sandstones and 
conglomerates) and an hoalm-oak grove Myrto communis-Quercetum rotundifoliae develops in 
schistous formations. In the lower sector of the Sado River near the estuary, the riparian vegetation is 
dominated by the following plant communities: 
 

1 – Reedy thickets (Typho angustifoliae–Phragmitetum australis) 
 

Typical plant community of the Atlantic-Mediterranean region and very common along the River Sado 
and many of its tributaries. It prefers eutrophic or mesotrophic biotopes and it usually corresponds to a 
permanent community that occupies the first line of vegetation of the riparian geosystem of the lower 
Sado, partially submerged during most of the year. 

It can be found along fresh water streams and does not tolerate an increase in the salinity level. In 
salty or brackish environments of the Sado Estuary, this community is replaced by the association 
Scirpetum compacto-litoralis (Scirpion compacto-litoralis, Scirpetalia compacti, Phragmito-
Magnocaricetea) also characterized by the presence of Phragmites australis and Typha domingensis as 
characteristic species but with two important and differential species Bolboschoenus maritimus var. 
compactus and Schoenoplectus litoralis. 

Characteristics species of association and higher syntaxonamic units Schoenoplectus lacustris, 
Phragmites australis, Typha domingensis, Lythrum salicaria, Typha latifolia, Apium nodiflorum, Lycopus 
europaeus, Iris pseudacorus, Oenanthe crocata.  

Accompanying species: Calystegia sepium, Paspalum paspalodes, Nerium oleander. 
 

2 – Willow groves (Salicetum atrocinereo-australis) 

It is an endemic community in Southern Portugal and very common along the River Sado and many 
of its tributaries. It can usually be found in the first line of arboreous vegetation, is floristically very poor 
and without under cannopy formations because it grows on the margins of Mediterranean streams and 
is subject to a strong flooding torrential regimen. 
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Caracteristic species of association and higher syntaxonamic units: Salix salvifolia ssp. australis, 
Rubus ulmifolius, Salix atrocinerea, Vitis sylvestris, Salix neotricha, Tamus communis, Hedera 
canariensis, Bryonia dioica. 

Accompanying species: Phragmites australis, Lythrum salicaria, Typha domingensis, Arundo donax; 
Samilax aspera var. nigra. 
 

3 ± Blackberry thickets (Lonicero hispanicae-Rubetum ulmifoliae) 

It is a common community among the riparian vegetation that can be found along the riverbanks of 
the southwest Iberian Peninsula and represents the fringe or the replacement phase of alder-groves, 
elm-groves, poplar trees, willow groves and ash groves. It is very common in the basin of the Sado 
River as a replacement phase of the riparian bushes and it is easily identified by the predominance of 
blackberry bushes (Rubus ulmifolius). 

Characteristic species of association and higher syntaxonamic units: Rubus ulmifolius; Lonicera 
hispanica; Rosa canina; Tamus communis; Bryonia dioica; Crataegus monogyna ssp. brevispina; 
Fraxinus angustifolia; Vitis sylvestris; Arum italicum; Silene latifolia.  

Accompanying species: Scirpoides holoschoenus, Smilax aspera; Torilis arvensis; Cyperus longus 
ssp. badius; Lythrum salicaria; Arundo donax; Rubia peregrina; Asparagus aphyllus; Pistacia lentiscus, 
Ulex minor. 
 

4 ± Ash-groves (Ficario ranunculoidis-Fraxinetum angustifoliae) 

It constitutes the second line of vegetation from the river inland ward. It is dominated by ash-groves 
and poplar trees, wich are extremely abundant in the basin of the Sado River. It is very common in 
thermo-mesomediterranean territories in western Iberia. The destruction of these ash groves leads to 
their replacement by blackberry thickets dominated by Rubus ulmifolius. 

Characteristic species of association and and higher syntaxonamic units: Fraxinus angustifolia; Rubus 
ulmifolius; Arum italicum; Populus nigra; Ranuculus ficaria; Salix salvifolia ssp. australis, Salix 
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atrocinerea, Bryonia dioica, Rosa canina, Crataegus monogyna ssp. brevispina, Ulmus minor, Alnus 
glutinosa, Populus alba, Solanum dulcamara. 

Accompanying species: Scirpoides holoschoenus, Rumex crispus, Torilis neglecta, Lythrum salicaria, 
Cyperus longus ssp. badius, Oenanthe crocata, Mentha suaveolens, Arundo donax, Calystegia sepium, 
Sonchus oleraceus, Rubia peregrina, Foeniculum piperitum, Ficus carica, Smilax aspera, Asparagus 
aphyllus, Vicia sativa, Avena barbata, Holcus lanatus, Lepidophorum repandrum, Convolvulus arvensis, 
Polygonum lapatypholium, Parentucellia viscose, Equisetum ramosissima. 
 

5 ± Rush thicket (Holoschoeno-Juncetum acuti) 
The thermo-mesomediterranean rush thicket of southwestern Iberian Peninsula that grows in sandy 

and moist soils with the water-table closer to the surface, in the winter. This community represents the 
replacement phase of the ash-groves Ficario ranunculoidis-Fraxinetum angustifoliae. 

Characteristic species of association and higher syntaxonamic units: Scirpoides holoschoenus, 
Phalaris caerulescens, Cyperus longus ssp. badius, Mentha suaveolens, Agrostis stolonifera, Plantago 
lanceolata, Lythrum junceum, Bromus hordeaceus, Lolium perenne, Juncus acutus, Cynodon dactylon, 
Polypogon maritimum, Lotus uliginosus. 

Accompanying species: Torilis negleta, Dittrichia viscosa ssp. revoluta, Daucus maritimus, Hordeum 
leporinum, Lythrum salicaria, Convolvulus arvensis, Paronychia argentea. 

 
2nd STOP (Murta Dam lake) 

Here one can observe a flat bottom depression that corresponds to an interdunal corridor with a 
water-table close to the surface without being subject to great fluctuations throughout the year. The 
Marateca formation forms the depression bottom oriented in the direction north-south and is limited to 
east and to west by two sandy accumulations of psammytic regosoils and podzols with allioz (surraipa) 

The moist interdunale depression owes its origins to the rain-water that infiltrates in the dunes until 
the low permeability level of the Marateca Formation, where an extensive water table is formed and 
then cut by the interdune depression. Thus, as no water flows on the dune surface, it flows to the freatic 
level that supplies it to the depression even during summer.  

This kind of depressions can be found throughout the Sado Estuary, the Gal�  Coast and, the 
Vicentine Coast and, due to the permanent humidity it is possible to observe typical Atlantic and Euro-
Siberian plant communities. Due to the fact that such communities are so rare in the Mediterranean part 
of Europe and that they include some endemic and rare plants and that their geographical distribution is 
limitid, there is enormous interest in preserving this community. 

These moist depressions compose “Atlantic islands” in an open Mediterranean environment and the 
vegetation is associated with climatic fluctuations typical of the Quaternary period. During the cool and 
moist phases, the Atlantic and Euro-Siberian vegetation migrated southwards. During the expansion 
phases of the Mediterranean climate, such as the corrent phase, it only remains in these places of 
permanent humidity due to local and particular hydrological circulation. 

Associated with these interdune moist depressions, peat soils can be found in the South of Portugal. 
These soils are composed of organic matter of “muck” type, which has the highest rate of 
decomposition among all types of organic matter that distinguish peat-bogs. 

In the Murta Dam lake, small floating islands, made of a large amount of organic matter (picture 3), 
are the result of a small dam that covered the peat-bog with water and peat rise up to the surface due to 
its low density. Thus, in the Murta Dam lake the peat-bogs Sphagnum auriculatum, the vegetation 
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litorelletea and the hygrophylic rush thicketsic with Cirsium palustre can be observed in similar but not 
very deep depressions along the Sado River are represented sparsely here. On the other side, it is 
possible to find important communities of emerging macrophytes, of floating macrophytes rooted in the 
soil, and mainly palustrian willow groves of the Alnetea-glutinosae class (picture 3).  

The following plant communities can be found in the Murta Dam lake: 
 

I - PALUSTRIAN ECOSYSTEMS 
 
1 - Palustrian willow groves (Carici lusitanicae-Salicetum atrocinereae) 

The palustrian willows belong to the class Alnetea glutinosae. This class is composed of wood and 
shrub communities typical of holarctic marshy areas. In the Mediterranean these communities are rare 
and considered a relict as they represent traces of Quaternary glaciations that remained as biotopes 
with an edafic compensation (edapho-hygrophylic and mire). In the peat soils of the Superdistrict of the 
Sado River, the class Alnetea glutinosae is represented by the Alnetalia glutinosae order and the Alnion 
glutinosae alliance, associating the marsh bushes with alder groves (Alnus glutinosa) based on a 
European distribution. In the Sado river, the Alnion glutinosae alliance is represented by the endemic 
association of peat soils of the Superdistrict of the Sado River Carici lusitanicae-Salicetum atrocinereae. 

Characteristic species of association and higher syntaxonamic units: Salix atrocinerea, Carex 
paniculata ssp. lusitanica, Thelypteris palustris, Myrica gale, Frangula alnus, Salix salvifolia ssp. 
australis, Alnus glutinosa. Differentials species of Phragmito-Magnocericetea: Lythrum salicaria, Iris 
pseudacorus Phragmites australis, Lycopus europaeus, Cladium mariscus, Typha domingensis, Carex 
pseudocyperus, Calystegia sepium, Typha latifolia, Schoenoplectus tabernaemontani, Carex 
lamprocarpa, Cyperus longus ssp. badius. Differentials species of the Genistion micrantho-anglicae: 
Ulex minor, Erica ciliais, Genista anglica ssp. ancistrocarpa. 

Accompanying species: Rubus ulmifolius, Eleocharis multicaulis, Cirsium palustre, Lonicea 
periclymenum ssp. hispanica, Erica erigena, Mollinia caerulea, Galium palustre, Juncus effusus, 
Schoenus nigricans, Hydrocotyle vulgaris, Potentilla erecta, Hypericum elodes, Polygonum salicifolium, 
Scrophularia sublyrata, Scirpoides holoschoenus, Pteridium aquilinum, Anagallis tenella, Hypericum 
humifusum, Erica lusitanica, Rhynchospora rugosa, Festuca arundinacea, Holcus lanatus, 
Schoenoplectus mucronatus, Carex demissa, Lobelia urens, Calluna vulgaris, Erica scoparia, 
Mantisalca salmantica, Oenanthe lachenalii, Rubia peregrina ssp. longifolia. 
 

2- Marsh community of Myrica gale 

Plant community dominated by Myrica gale and accompanied by some large helophytes such as 
Phragmites australis, Lythrum salicaria, Iris pseudacorus, Lycopus europaeus, Cladium mariscus, 
Typha domingensis, Carex pseudocyperus, Typha latifolia, Schoenoplectus tabernaemontani and 
typical species of peat heaths such as Genista anglica ssp. ancistrocarpa. The occurrence of the 
previously mentioned species is occasional. Very often the community of Myrica gale forms a dense 
and monospecific shruby formation that constitutes a recovery step of Alnetea glutinosae (Carici 
lusitanicae-Salicetum atrocinereae). 
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3 ± Reedy thickets Phragmites australis (Typho angustifoliae-Phragmitetum australis) 

It is a plant community dominated by slender reeds (Phragmites australis), lake-scirpus 
(Schoenoplectus lacustris) and narrow-leaf-cattail (Typha angustifolia, Typha latifolia and Typha 
dominguensis) very frequent in lagoons and dams along the Sado River and the Gal�  Coast. It is a 
typical community of fresh water streams and does not tolerate an increasing salinity. It prefers 
eutrophic or mesotrophic environments with low water energy and peat or gley soils. 

In general reed thickets Typho angustifoliae-Phragmitetum australis represent a permanent phase of 
the vegetation and do not present a serial logic as it happens in the Murta Dam lake. However, when 
the water is not very deep, the association may constitute a replacement phase of the palustrian willow 
groves of Salix atrocinerea. 

Characteristic species of association and higher syntaxonamic units: Phragmites australis, 
Schoenoplectus lacustris, Typha domingensis, Iris pseudacorus, Lycopus europaeus, Lythrum salicaria, 
Bolboschoenus maritimus, Typha latifolia, Alisma plantago-aquatica, Mentha aquatica, Scrophularia 
auriculata var. glabrata, Sparganium erectum ssp. neglectum. 

Accompanying species: Juncus maritimus, Hypericum humifusum, Calystegia sepium, Galium 
palustre, Rubus ulmifolius, Lotus uliginosus, Salix atrocinerea, Agrostis stalonifera, Tamarix africana, 
Scirpoides holoschoenus, Juncus effusus var. effusus, Salix salvifolia ssp. australis. 
 

4 ± Community of high cyperaceous (Caricetum pseudocypero-lusitanicae) 

It is a tall, dense and herbaceous community, poor in species, typical of peat soils that are frequently 
submerged in environments of low energy waters. 

In the Murta Dam lake, this community occurs in areas more than 10 cm deep, during most of the 
year, and constitutes a degradation step or fringes of the Salix atrocinerea peat bog forest. Willow 
groves Carici lusitanicae-Salicetum atrocinereae grow in small peat floating islands and an association 
with Caricetum-pseudocypero lusitanicae was observed on the margins of such small islands. The soil 
is always covered with water. Contact with palustrian willow groves justifes its presence among the 
accompanying species of some typical species of the referred willow groves, such as Myrica gale, 
Thelypteris palustris and Salix atrocinerea. 

Characteristic species of association and higher syntaxonamic units: Carex paniculata ssp. lusitanica, 
Carex pseudocyperus, Cladium mariscus, Phragmites australis, Lythrum salicaria, Thelypteris palustris, 
Schoenoplectus tabernaemontani, Iris pseudacorus.  

Accompanying species: Hydrocotyle vulgaris, Myrica gale, Ludwigia palustris, Salix atrocinerea, 
Frangula alnus. 
 

5 ± Moist Mediterranean Ibero-Atlantic, Atlantic and Central European marshes Cladium 
mariscus (Cladietum marisci) 

It constitutes a moister natural fringe (permanent phase of the vegetation) of Salix atrocinerea 
palustrian bushes or a more advanced degradation step, compared to the palustrian community of 
Myrica gale. Cladium mariscus forms dense, tall (up to 2,5m) and almost pure, populations, because 
they avoid the shorter species to grow. 

The large amount of biomass supplies a large quantity of dead-leaf coverage to the soil, which 
decomposes very slowly as a result of its characteristics and due to the existing water in the soil 
throughout the year. This phenomenon may origininate very thick peat soils. 
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When the depth of water reduces, the necessary conditions for the development of hygrophyle heath 
thickets, hygophyle rush thickets, peat bog with Sphagnum and palustrian willow groves are created. 

Characteristic species of association and higher syntaxonamic units: Cladium mariscus, Phragmites 
australis, Lythrum salicaria, Lycopus europaeus, Carex lusitanica. 

Accompanying species: Cyperus longus ssp. badius, Scirpoides holoschoenus, Galium palustre, 
Lythrum junceum, Juncus acutiflorus ssp. acutiflorus. 
 

6 ± Fresh water communities formed by rooted plants with floating leaves (Myriophyllo-
Nupharetum lutei) 

An association dominated by Nuphar lutea, Polygonum salicifolium, Nymphaea alba and 
Ceratophyllum demersum growing in aquatic environments of deep and calm fresh water. This 
community dominated by hydrophytes is very frequent in the Supperdistrict of the Sado River, in dams 
that do not dry in the summer. In the Murta Dam lake, this association constitutes an almost pure 
community of Nymphae alba, only accompanied by Polygonum salicifolium. 

Characteristic species of association and higher syntaxonamic units: Nymphaea alba, Polygonum 
salicifolium, Nuphar lutea, Potamogeton polygonifolius. 

Accompanying species: Myriophyllum alterniflorum, Callitriche stagnalis 
 

7 ± Panico-Paspaletum vaginati 

This community, wich is almost monospecific, is dominated by Panicum repens, growing on the sandy 
margins of lakes, ponds and dams that are characterized by great fluctuations of water level due to the 
rice fields.  

It occurs in nitrophylic sandy soils, poor in organic matter. During the winter, when dam lakes are full, 
they are covered with water. Panicum repens may be temporarily submerged of 1m deep. During the 
summer this community may reveal a significant hydrological deficit. 

 
II ± PSAMMOPHYTIC ECOSYSTEMS 
 
8 ± Thyme/gorse thickets (Thymo capitellati-Stauracanthetum genistoidis) 

It is formed by small shrubs dominated by Stauracanthus genistoides and Thymus capitellatus. It is 
sometimes dense, typical of the psammitic regosoils of the interior stabilized dunes of the Superdistricts 
of the Sado River and the Vicentine Coast (north of Melides). It is a vegetal population wich is rich in 
psammophytic endemism (Thymus capitellatus, Armeria rouyana, Armeria pinifolia, Malcolmia lacera 
ssp. gracilima), dominant throughout the Sado landscape. This domain results from the anthropic 
origins of the gorse thickets Stauracanthus genistoides, wich is the first step in the  degradation of the 
Juniperus navicularis bushy formations due to anthropical processes (the exploitation of farming and 
forestry). Planting of stone pine (Pinus pinea), maritime-pine (Pinus pinaster) and eucalyptus trees 
(Eucalyptus camaldulensis) leads to the destruction of pre-existing bushes. Deep land ploughing in 
podzol also destroyed the alioz that prevents deep roots from growing. These profoundly changed 
biotopes are colonized by characteristic species of the association Thymo-Stauracanthetum genistoidis. 

Characteristic species of association and higher syntaxonamic units: Saturacanthus genistoides, 
Thymus capitelatus, Halimium calycinum, Halimium halimifolium ssp. multiflorum, Lavandula 
pedunculata ssp. lusitanica, Ulex australis ssp. welwitschianus, Malcolmia lacera ssp. gracilima, 
Dianthus broteri ssp. hinoxianus, Cistus salvifolius, Iberis linifolia ssp. welwitschii, Euphorbia boetica. 
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Accompanying species: Conyza bonariensis, Cladonia mediterranica, Cladonia potentosa, 
Arrhenatherum album, Santolina rosmarinifolia var. impressa, Sedum sediforme, Pinus pinaster, 
Corynephorus canescens var. maritimus, Carlina corymbosa, Euphorbia portlandica, Helichrysum 
picardi var. picardi, Daphne gnidium, Pinus pinea, Elaeoselinum gummiferum, Dittrichia viscosa ssp. 
revoluta, Pimpinella villosa, Rosmarinus officinalis, Asparagus aphyllus, Anemone palmata, Stipa 
gigantea, Centaurea sphaerocephala ssp. sphaerocephala, Calluna vulgaris, Carpobrotus edulis, 
Genista triacanthos, Fritillaria lusitanica, Juniperus navicularis, Quercus suber, Retama sphaerocarpa, 
Cytisus grandiflorus, Thymus carnosus, Scrophularia frutescens, Armeria pungens ssp. pungens, 
Calendula suffruticosa ssp. algarbiensis, Eucalyptus camaldulensis. 
 

9 ± Sub-moist psammophytic, thermomediterranean juniper tree Juniperus navicularis of the 
Sado river – (Daphno gnidii-Juniperetum navicularis) 

It is a dense and sometimes tall shrub dominated by Juniperus navicularis, endemic in the Sado River 
and the Vicentine coast that grows in the inland stabilized dunes where the mature step of the system is 
constituted. The dryness and nutrient-poor psammophytic and sometimes podzol soils associated with 
the stabilized dunes that are not subject to the influence of the saline spray, prevent the development of 
cork-oak groves (Quercus suber); thus the xerophytic savine thickets Juniperus navicularis are the most 
developed plant formation. Cork-oaks groves Oleo-Quercetum suberis only occur in places in which the 
sand depth is lower, composing a climax sclerophylic and psammophylic bush of the class Quercetea 
ilicis. So, in deep and dry sands, the mature step of the system is represented by Juniperus navicularis, 
while in wetter sands (with a higher level of moisture due to its proximity to the water-table) the mature 
step is represented by cork-oak groves Oleo-Quercetum suberis. 

Characteristic species of association and higher syntaxonamic units: Juniperus navicularis, Daphne 
gnidium, Phillyrea angustifolia, Corema album, Osyris alba, Anemone palmata, Osyris quadripartita, 
Pistacia lentiscus, Rubia peregrina ssp. longifolia, Scilla monophyllos, Arbutus unedo. 

Accompanying species: Calluna vulgaris, Ulex australis ssp. welwitschianus, Rosmarinus officinalis, 
Halimium halimifolium ssp. multiflorum, Cladonia mediterranica, Lithodora prostrata ssp. lusitanica, 
Pinus pinaster, Cladonia potentosa, Cistus salvifolius, Erica umbellata, Halimium calycinum, Lavandula 
pedunculata ssp. lusitanica, Erica australis, Cytisus grandiflorus, Genista triacanthos, Chamaespartium 
tridentatum, Quercus suber, Cistus ladanifer, Arrhenatherum album, Euphorbia terracina, Fritillaria 
lusitanica, Thapsia villosa, Senecio gallicus, Pinus pinea, Stauracanthus spectabilis ssp. spectabilis, 
Thymus capitellatus, Erica scoparia ssp. scoparia, Helichrysum picardi var. virescens, Iberis linifolia ssp. 
welwitschii, Stauracanthus genistoides. 
 

10 ± Annual psammophytic community of the inland dunes Anachorto–Arenarietum 
algarbiensis of the Sado River and Vicentine coast  

It is a pioneer therophytic plant community that openly colonizes the glades of shrubs Stauracanthus 
genistoides and Stauracanthus spectabilis (Thymo capitellati-Stauracanthetum genistoidis and Thymo 
camphorati-Stauracanthetum spectabilis). It occupies biotopes that are very poor in organic matter and 
characterized by strong daily and annual temperature fluctuations. Under these conditions, the 
competition moved by perennial plants is weak and only the small pioneer therophytes can reach in the 
spring, the conditions of humidity, temperature and light necessary for their survival. It is a Portuguese 
endemic association, distributed throughout the Superdistricts of the Sado River and the Vicentine 
Coast. The floristic diversity is enormous and the presence of two important Portuguese endemisms can 
be observed (Ionopsidium acaule and Malcolmia lacera ssp. gracilima). 
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Characteristic species of association and higher syntaxonamic units: Erodium aethiopicum ssp. 
pilosum, Linaria spartea, Corynephorus divaricatus ssp. macrantherus, Rumex bucephalophorus ssp. 
hispanicus, Tuberaria guttata, Hypochaeris glabra, Logfia gallica, Silene scabriflora, Polycarpon 
alsinifolium, Asterolinum linum-stellatum, Micropyrum tenellum, Loeflingia baetica var. micrantha, 
Leucojum trichophyllum var. trichophyllum, Silene littorea, Aira caryophyllea, Coronilla repanda ssp. 
repanda, Silene gallica, Briza maxima, Anthyllis hamosa, Lupinus angustifolius ssp. reticulatus, Ononis 
baetica var. baetica, Jasione montana ssp. blepharodon, Euphorbia exigua, Vulpia membranacea, 
Ononis broterana, Ornithopus sativus ssp. isthmocarpus, Arenaria algarbiensis, Tolpis barbata, 
Ornithopus pinnatus, Rumex angiocarpus, Evax pygmaea ssp. ramosissima, Lotus subbiflorus ssp. 
castellanus, Paronychia cymosa, Ionopsidium acaule, Loeflingia tavaresiana, Arenaria conimbricensis, 
Lathyrus angulatus, Agrostis tenerrima. 

Accompanying species: Senecio gallicus, Spergularia purpurea, Juncus capitatus, Spergula arvensis, 
Vulpia alopecuros, Bromus rigidus, Avena longiglumis, Euphorbia portlandica, Mibora minima, 
Centranthus calcitrapae ssp. calcitrapae, Sesamoides canescens ssp. canescens, Corynephorus 
canescens var. maritimus, Silene colorata, Malcolmia lacera ssp. gracilima, Papaver somniferum ssp. 
setigerum, Andryala arenaria ssp. parvipila, Carduus meonanthis, Dipcadi serotinum, Brassica barrelieri 
ssp. oxyrrhina, Chamaemelum mixtum, Raphanus raphanistrum ssp. microcarpus, Arrhenatherum 
album, Avena barbata, Anagalis arvensis, Stellaria media, Anarrhinum bellidifolium, Anemone palmata, 
Carpobrotus edulis, Centaurea sphaerocephala ssp. sphaerocephala, Cynoglossum creticum, Silene 
nicaeensis, Scilla monophyllos, Papaver rhoeas, Poronychia argentea, Campanula lusitanica ssp. 
matritensis, Elaeoselinum gummiferum, Radiola linoides, Galium minutulum.   
 

3rd STOP (Carrasqueira Fishing harbour of the Sado Estuary) 

The sucession of the salt marsh communities shown in the picture, nowadays can not be observed in 
Carrasqueira harbour, because of the marsh antropogenic erosion, caused by the enlargement, 
deepening, and weidening of the main channels and by trailling of the boats on the high marsh where 
they  are repared and parked. Also the high marsh is connected to dykes built to reclaim the mud flats, 
transformed in rice-fields. Haliomiono portulacoidis-Sarcocornietum alpinii dominates the marsh, with 
narrow fringes of  Spartinetum maritimae, along the narrow tide channels, and marsh pools. Cistancho 
phelypaeae -Arthrocnemetum fruticosae are mixed with Suaedetum verae. Along the dykes, in very few 
places, small patches of the transitiion marsh of Polygono equisetiformis-Juncetum maritimi, can be 
seen, far from the harbour. 

The scheme of the figure 5 can be apreciated along the Eastern side of Tr� ia spit. Close to the 
estuarine beach of the Roman Ruin, the subtidal salt grasses of Zoosteretum noltii, psammophylic (fine 
sand), can rise the water level during the spring low tides. Southern most, dense populations of 
Spartinetum maritimae colonize sandy small spits and bars, and allow the low marsh of horse-grass to 
associate the Sarcocornio perennis-Puccinelietum convolutae and to spread on the muddy slike. The 
high marsh has no erosion scarp and is cut in small islands by the tidal creeks. Haliomiono 
portulacoidis-Sarcocornietum alpinii is locate along the margins and into the depressions, some places 
associated to Spartina maritima and the Sarcocornio perennis-Puccinelietum convolutae. On the convex 
sectors of the mudflat, Cistancho phelypaeae-Arthrocnemetum fruticosae, and Inulo crithmoidis- 
Arthrocnemetum glauci and Cistancho phaelypaeae-Suaedetum verae, grow and form dense 
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communities. The ecotone slat-marsh-dune is colonized by plants that have their roots into the sand 
covered muddy soils, such as Polygono equisetiformis-Juncetum maritimi, or are definitely 
psammophillic such as Arthemisio-Armerietum pungentis that extend to the upper limit of the freatic salt-
water level.  

 
Table 1 ± Floristical composition of the Carrasqueira salt marshes communities. 

 1 2 3 4 5 6 7 8 9 
Zostera noltii X . . . . . . . . 
Spartina maritima . X X X X . . . . 
Limonium vulgare . X X X X . . . . 
Sarcocornia perennis . X X X X . . . . 
Puccinellia convoluta . X X X X . . . . 
Halimione portulacoides . X X X X X X X . 
Sarcocornia alpini . . X X X . X X . 
Sarcocornia fruticosa . X X X X X X X . 
Cistanche phelypaea . . X X X . X X . 
Triglochin bulbosa ssp. barrelieri . . X X X X X . . 
Spergularia maritima . . . X  . X . . 
Puccinellia foucaudii . . . X   X X . 
Arthrocnemum macrostachyum . . . X X . X X X 
Limonium ferulaceum . . . X X X X X . 
Inula crithmoides . . . X X X X X X 
Artemisia caerulescens . . . . . . X . . 
Limonium daveaui . . . . . . X X . 
Limonium lanceolatum . . . . . . X . . 
Suaeda vera . . . . X X X X X 
Polygonum equisetiforme . . . . . X X X X 
Elymus elongatus . . . . . X X X . 
Juncus maritimus . . . X X X . X . 
Juncus acutus . . . X . X . X . 
Carex extensa . . . . . X . . . 
Spergularia salina . . . X . X . . . 
Centaurium spicatum . . . . . . . X . 
Centaurium tenuiflorum . . . . . . . X . 
Sonchus maritimus . . . . . . . X . 
Oenanthe lachenalli . . . . . . . X . 
Aster tripolium ssp. pannonicus . . . . . . . X . 
Lactuca saligna . . . . . . . X . 
Apium graveolens . . . . . . . X . 
Bolboschoenus maritimus  . . . .  . X X X 
Phragmites australis . . . . . . . X X 
Typha domingensis . . . . . . .  X 
Frankenia laevis . . . . X X X X . 
Salsola vermiculata . . . . . X .  . 
Atriplex halimus . . . . . X . . . 
Beta vulgaris ssp. maritima . . . . . X . . . 
Plantago coronopus ssp. ceratophylla . . . . . X . X . 
Salicornia lutescens  X . . . . . . . 
Salicornia patula  X X X X . . . . 
Suaeda maritima . X X X X . X X . 



Neto, Carlos & al. 

 

58 

Suaeda spledens . . . . . . . . . 
Salsola soda . . . . . . . . . 
Parapholis filiformis . . . . . X X X X 
Hordeum marinum . . . . . X X . X 
Polypogon maritimus . . . . . X X . X 
Parapholis incurva . . . . . . . . . 
Beta macrocarpa . . . . . . . . X 
Cressa cretica . . . . . X . .  
Spergularia bocconei . . . . . X X . X 
Mesembryanthemum nodiflorum . . . . . . X . X 
Atriplex prostata . . . . . X X . X 
Sonchus tenerrimus . . . . . . . . X 
Oxalis pes-caprae . . . . . . . . X 
Hedypnois cretica . . . . . . . . X 
Avena barbata . . . . . . . . X 
Cotula coronopifolia . . . . . X . . . 
Melilotus messanensis . . . . . X . . . 
Hordeum leporinum . . . . . X . . X 
Anacyclus radiatus . . . . . . . . X 
Piptatherum miliaceum . . . . . . . . X 
Phalaris paradoxa . . . . . . . . X 

 
1- Zosteretum nolti (Costa et al. 1991); 2-Spartinetum maritimae (Costa et al. 1997); 3-Sarcocornium 
perennis-Puccinellietum convolutae(Costa et al. 1997); 4- Halimiono portulacoidis-Sarcornietum alpini 
(Costa et al. 1997); 5 - Cistancho phelypaeae-Arthrocnemetum fruticosae (Costa et al. 1997); 6 ± 
Polygono equisetiformis-Juncetum maritimi (Costa et al. 1997); 7- Inulo crithmoidis-Arthrocnemetum 
glauci (Costa et al. 1997); 8± Cistacho phelypaeae-Suadetum verae; 9 ± Frankenio laevis-Salsoletum 
vermiculatae (Costa et al. 1997) 
 

4th STOP (Tróia Peninsula± Botanic Reserve) 

One can observe the sequence of plant communities from the shoreline towards the inland as a 
consequence of the changes of the biotope physical characteristics such as the reduction of the 
undulation and the saline spray influence, reduction of the wind speed, increase of sand stabilization, 
greater paedogenetic development etc. As a result, the coastal psammophylic communities grow in 
parallel strips along coastline organizing a microgeosigmetum in which plant populations are not 
included in a serial logics but represent permanent steps of the vegetation. 

 
1 - Annual psammophytic halonitrophilous vegetation, western Mediterranean ± Salsolo kali-

Cakiletum aegyptiacae 

It is a halonitrophylic and psammophylic community dominated by pioneer therophytes that grow 
preferably in the upper part of the medium sector of the beach or in the transition zone to the high beach 
where they are subject to a direct and permanent influence of salt both in the soil and in the air, a 
constant and easy movement of the sandy substratum, permanent wind action and sometimes of wave 
and currents tidal. It is an association poor in species that grows in beach sands with organic detritus 
carried by the sea during high tides and storms. It reaches its peak of development during the end of the 
spring and in the summer, when the conditions of light, water, temperature and sand stability are more 
favourable. 
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Characteristic species of association and higher syntaxonamic units: Cakile maritima ssp. maritima, 
Salsola kali ssp. kali, Euphorbia peplis 

Accompanying species: Polygonum maritimum, Elymus farctus ssp. boreo-atlancticus, Euphorbia 
paralias, Eryngium martimum, Pancratium maritimum, Calystegia soldanella 
 

2 - Perennial halopsammophytic vegetation of Europe Atlantic beaches ± Euphorbio paraliae-
Agropyretum junceiformis 

It correspond to an herbaceous plant community that colonizes the hig-beach sand, hardly covering 
the ground from the coastline particularly in the flat sectors invaded by the wave currents and high tides. 
It is composed of a halopsammophytic vegetation, cyclically affected by the waves (specially during 
during storms), and therefore it is subject to a strong sand movement. The percentage of organic matter 
in the soil is extremely low and the salinity, both in the soil and in the air, is relatively high. Elymus 
farctus ssp. boreo-atlanticus is the dominant plant and has to tolerate being covered or uncovered by 
the ondulation waves and the wind. Its radicular system plays an important role in the sand stabilization 
and its aereal part interferes in the accumulation processus of the beach sand. 

Characteristic species of association and higher syntaxonamic units: Elymus farctus ssp. boreo-
atlanticus, Eryngium maritimum, Euphorbia paralias, Calystegia soldanella, Pancratium maritimum, 
Medicago marina, Polygonum maritimum, Crucianella maritima, Artemisia crithmifolia, Otanthus 
maritimus, Ammophila arenaria ssp. australis, Linaria lamarckii 

Accompanying species: Crithmum maritimum, Cakile maritima ssp. maritima, Salsola kali ssp. kali, 
Carpobrotus edulis, Reichardia gaditana, Euphorbia peplis, Cutandia maritima 
 

3 - Psammophytic community of unstable dunes of Divisório Português, Tagano-Sadense, 
Algarviense, Onubense and Gaditano ± Loto cretici-Ammophiletum australis 

This community is dominated by Ammophila arenaria ssp. australis that densly populates the top of 
small, high-beach dunes (coastal nebkhas) and the movable dunes influenced by the marine spray. It 
grows between the populations of Euphorbio-Agropyretum that colonize the beach and the populations 
of the chamaephytes that belong to the Crucianellion alliance. Thus, it inhabits the fixed inland dunes. 
High density tufts of Ammophila are a barrier to the aeolian current that lose energy and, by 
consequence, sandy particles deposit causing the rising of the topographic surface and the burial of the 
aereal part of the plant. During the stability periods, the plants develop their aereal bodies creating 
radicular systems that can reach 9m in deep. The sands mobility may also exhume the plant, however 
the community plays an important role in the dune stabilization. 

Characteristic species of association and higher syntaxonamic units: Ammophila arenaria ssp. 
australis, Othantus maritimus, Eryngium maritimum, Calystegia soldanella, Euphorbia paralias, 
Pancratium maritimum, Lotus creticus, Medicago marina, Herniaria maritima, Polygonum maritimum, 
Crucianella maritima, Armeria pungens ssp. pungens, Artemisia crithmifolia, Elymus farctus ssp. boreo-
atlanticus, Malcolmia littorea, Linaria lamarcki, Thymus carnosus, Iberis procumbens ssp. procumbens. 

Accompanying species: Cakile maritima ssp. maritima, Carpobrotus edulis, Cynoglossum creticum, 
Silene littorea. 
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4 - Chamaephytic, psammophytic and thermophytic vegetation of the coastal penestabilized 
dunes of the Sado River Bassin, Vicentine and Algarve Coast ± Artmemisio crithmifoliae-
Armerietum pungentis 

The communities of the Ammophilion australis alliance that grow in unstable dunes towards the inland 
are gradually replaced by the chamaephytic communities of the alliance Crucianellion represented by 
the Artemisio crithmifoliae-Armerietum pungentis association that colonizes the penestabilized dunes 
from the Tagus River mouth until Cadiz. 

Its composition includes some important endemisms on the southern coast of Portugal (From the 
Tagus River until Ponta Umbria, in Spain), such as Thymus carnosus and Linaria lamarckii. 

The greater distance from the sea, the less influence of marine spray and the prevailing winds, 
allowing for the development of a diversified flora that covers the ground. The movement of sandy 
particles is almost inexistent, which associated to a soil rich in nutrients leads to the development of a 
community dominated by chamaephytes. 

Characteristic species of association and higher syntaxonamic units: Helichrysum italicum var. 
picardi, Armeria pungens ssp. pungens, Ammophila arenaria ssp. australis, Artemisia crithmifolia, 
Crucianella maritima, Lotus creticus, Malcolmia littorea, Corynephorus canescens var. maritimus, 
Pancratium maritimum, Anagallis monelli var. microphylla, Seselli tortuosum, Ononis natrix ssp. 
ramosissima, Scrophularia frutescens, Eryngium maritimum, Herniaria maritima, Medicago marina, 
Euphorbia portlandica, Cyperus capitatus, Euphorbia paralias, Thymus carnosus, Linaria lamarckii. 

Accompanying species: Sedum sediforme, Pimpinella villosa, Carpobrotus edulis, Reichardia 
gaditana, Antirrhinum majus ssp. cirrhigerum, Senecio gallicus, Silene littorea, Calendula suffuticosa 
ssp. algarbiensis, Ononis broterana, Senecio vulgaris, Lagurus ovatus, Cynoglossum creticum, Corema 
album, Santolina rosmarinifolia var. impressa, Lobularia maritima, Cakile maritima ssp. maritima, 
Anchusa calcaria, Arrhenatherum album, Dianthus hinoxianus, Lotus subbiflorus ssp. castellanus, 
Vulpia alopecuros, Stauracanthus genistoides, Crithmum maritimum, Polypogon maritimum, Cerastium 
glomeratum, Rumex bucephalophorus ssp. hispanicus, Carlina corymbosa. 
 

5 - Annual psammophytic community of the penestabilized and unstable coastal dunes of the 
Sado Estuary and Vicentine Coast ± Herniario algarvicae-Linarietum ficalhoanae 

It is a therophytic community comprised of pioneer species that occupy biotopes adjacent to the 
chamaephytic communities of the Crunianellion maritimae alliance (Artemisio crithmifoliae-Armerietum 
pungentis) and the crowberry thickets (Rubio longifoliae Coremetum albi) that grow on the coastal 
penestabilized dunes. It is endemic in Portugal and is distributed throughout the Sado superdistricts and 
the Vicentine Coast. Among the characteristic species of association and higher syntaxonamic units, 
two important Portuguese endemisms occur (Linaria ficalhoana and Herniaria algarvica). The former 
(Linaria ficalhoana) characterizes the entire geographycal area of the association distribution (between 
the Peninsula of Tr� ia and Sagres). Herniaria algarvica can only be found towards the south of Sines 
until Sagres. 

Characteristic species of association and higher syntaxonamic units: Linaria ficalhoana, Silene 
littorea, Policarpon alsinifolium, Rumex bucephalophorus ssp. hispanicus, Erodium aethiopicum ssp. 
pilosum, Ononis broterana, Tuberaria guttata, Hypochaeris glabra, Vulpia membranacea, Cutandia 
maritima. 

Accompanying species: Senecio gallicus, Malcomia littorea, Sedum sediforme, Papaver somniferum 
ssp. setigerum, Euphorbia portlandica, Herniaria maritima, Anagallis monelli var. microphylla, Pimpinella 
villosa, Corynephorus canescens var. maritimus, Cyperus capitatus, Calendula suffuticosa ssp. 
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algarbiensis, Cynoglossum creticum, Silene colorata, Capobrotus edulis, Sesamoides canescens, 
Leontodon taraxacoides ssp. longirostris, Asterolinum linum-stelatum, Cerastium glomeratum, Mibora 
minima, Senecio vulgaris, Avena longiglumis, Centhranthus calcitrapa, Rumex angiocarpus, Reichardia 
gaditana, Vulpia alopecuros. 
 

6 - Psammophytic and heliophytic crowberry thickets (Corema album) typical of the littoral 
penestabilized dunes of the Atlantic coasts of the Iberian Peninsula ± Rubio longifoliae-
Coremetum albi 

It is a termophylic and heliophyte community dominated by Corema album that very often constitutes 
almost pure, high density populations. It can be found on the coastal penestabilized dunes representing 
towards the south of Aveiro, the fringe or first replacement step of savina wood (Juniperus turbinata) of 
the alliance Juniperion turbinatae (Osyrio quadripartitae-Juniperetum turbinatae).   

Characteristic species of association and higher syntaxonamic units: Corema album, Antirrhinum 
majus ssp. cirrhigerum, Rubia peregrina ssp. longifolia, Asparagus aphyllus, Scilla monophyllos 

Accompanying species: Sedum sediforme, Capobrotus edulis, Cistus salvifolius, Halimium calycinum, 
Senecio gallicus, Lavandula pedunculata ssp. lusitanica, Helichrysum italicum ssp. picardii, Lithodora 
prostrata ssp. lusitanica, Calendula suffruticosa ssp. algarbiensis, Cladonia mediterranica, Ulex australis 
ssp. welwitschianus, Halimium halimifolium ssp. multiflorum, Carlina corymbosa, Arrhenatherum album, 
Armeria pungens ssp. pungens, Euphorbia portlandica, Cladonia potentosa, Silene littorea, Thymus 
carnosus, Stauracanthus spectabilis ssp. spectabilis, Pinus pinaster, Erodium aethiopicum ssp. pilosum, 
Rumex bucephalophorus ssp. gallicus, Corynephorus canescens var. maritimus, Reichardia gaditana, 
Ammophila arenaria ssp. australis, Ononis natrix ssp. natrix.  
 

7 - The savine thicket of the Coastal, thermo-mediterranean dry-submoist dune typical of the 
provinces of Gaditano-Onubo-Algarviense and Divisório Português ± Osyrio quadripartitae-
Juniperetum turbinatae 

It is a dense and tall shrubby formation that can be found in the coastal stabilized dunes with a grey 
sandy soil (non podzolic) still subject to the spray marine influence. In such dunes the poor soils and the 
direct influence of the maritime winds do not allow the development of Quercetalia ilicis. Juniperus 
turbinata represents the mature step of the system and does not move towards the interior. It can often 
be found in present stabilized dunes recently formed without podzolic processes. Towards the inland 
the communities of Juniperus turbinata are replaced by Janiperus navicularis that sometimes can be 
found in old podzolic dunes. 

Characteristic species of association and higher syntaxonamic units: Juniperus turbinata, Rubia 
longifolia, Pistacia lentiscus, Rhamnus oleoides, Osyris quadripartita, Atnirrhinum majus ssp. 
cirrhigerum, Asparagus aphyllus, Corema album, Rhamnus alaternus, Phillyrea angustifolia, Daphne 
gnidium, Quercus coccifera, Asparagus acutifolius 

Accompanying species: Sedum sediforme, Carpobrotus edulis, Cladonia sp., Pimpinella villosa, Pinus 
pinaster, Calendula algarbiensis, Dactylis hispanica, Arrhenatherum album, Carlina corymbosa, Cistus 
salvifolius, Rosmarinus officinalis, Halimium calycinum, Helichrysum italicum ssp. picardi, Armeria 
pungens ssp. pungens, Ammophila arenaria ssp. australis, Calluna vulgaris. 
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8 - Annual subnitrophylous and ombrophyllous community of the coastal stabilized dunes of 
Gaditano-Onubo-Algarviense of Geranio purpurei-Galietum minutuli 

It is a therophytic, psammophytic, ombrophytic and subnitrophytic association inhabitus under the 
savine (Juniperus turbinata), in the coastal stabilized dunes. 

It is composed of small ombrophytic therophytes, requiring sub-nitrophyles and registers a great 
vitality in the savine coastal areas of the Tr� ia Peninsula. The nitrification of the biotope is increased by 
the anthropic origin, due to the garbage left by visitors and to organic dejects of animals.  

Characteristic species of association and higher syntaxonamic units: Geranium purpureum, Urtica 
membranacea, Galium minutulum, Myosotis ramosissima ssp. ramosissima, Centranthus calcitrapae 
ssp. calcitrapae, Stellaria media, Cardamine hirsuta, Geranium molle, Mercurialis annua, Cerastium 
glomeratum, Galium verrucosum, Arabidopsis thaliana, Oxalis pes-caprae, Myosotis persoonii. 

Accompanying species: Ionopsidium acaule, Erodium aethiopicum ssp. pilosum, Rumex 
bucephalophorus ssp. hispanicus, Scrophularia sublyrata, Silene latifolia ssp. latifolia, Aetheorhiza 
bulbosa ssp. bulbosa, Umbilicus rupestris. 
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