
Pre-Symposium Excursion: Mediterranean landscapes 

12th -18th June 2011 

The objective of the field trip is to introduce you to some of the most typical ecosystems of 

Southeastern France, from species-rich dry grasslands to forests and salt-marshes and from the sea 

level to the low-alpine level.  

 
Field trip map  

 

 



 
!ǾƛƎƴƻƴΣ ǘƘŜ ǇƻǇŜΩǎ ǇŀƭŀŎŜ ŀƴŘ ǘƘŜ ōǊƛŘƎŜ ς Renaud Jaunatre 

This itinerant field trip will begin in Avignon along the Rhone river, will tour throughout the Luberon 

matorrals (garrigue shrublands) and forests, the Camargue wetlands, temporary pounds and salt 

marshes, the Crau steppe, the Bonnieu littoral species-rich dry grasslands, the sea cliffs of the 

Calanques, the north forest and the exposed crests of the Sainte-Baume and mountain grasslands of 

the Ecrins National Park ŀƴŘ ǿƛƭƭ ŜƴŘ ƛƴ .ƻǳǊƎ ŘΩOisans in the Alps. 

 

 

The program: 

Sunday 12th: Avignon 

Monday 13th: Luberon (Daniel Pavon ς Arne Saatkamp) 

Tuesday 14th: Camargue (Patrick Grillas ς François Mesléard ς Nicole Yasercovski)  

Wednesday 15th: Crau (Elise Buisson ς Thierry Dutoit - Renaud Jaunatre ς Axel Wolf) 

     Bonnieu (Daniel Pavon ς Arne Saatkamp) 

Thursday 16th: Calanques (Daniel Pavon ς Arne Saatkamp)  

  Sainte Baume (Daniel Pavon ς Arne Saatkamp) 

Friday 17th: Ecrins National Park (Cédric Dentant) 

 

 



Day 1: Luberon 
 

Location of Excursion  

 

 

 



 
 
1-Short description of the area  

Name Plateaux de Vaucluse, Luberon 

Municipality [ŀƎŀǊŘŜ ŘΩ!Ǉǘ 

Département (county)  Vaucluse 

Ecosystem type  Traditionally managed cereal fields, dry calcareous grasslands, beech 
forests (Fagus sylvatica) and downy oak forests (Quercus pubescens) 

Management authority  Parc Naturel du Luberon, CEEP 

Protection status  None 

 

2-Ecological characteristics  

The Luberon mountain ridge is a representative of the vast surfaces of limestone mountain ridges in 

Southern France, North Eastern Spain and Northern Italy all with similar bedrock types, climate and 

agricultural landscapes. 

 

Luberon woodland and ridges ς Renaud Jaunatre 

Climate of the Luberon area 

This area is characterised by Mediterranean climate (Salon: mean rainfall1971-2000: 623 mm, with maxima in 

April and October, data: Météofrance, 2009). There is one climatic gradient in the study area, i.e. a 

combined temperature and rainfall gradient due to the higher altitude of the Northern part of the study 

area. Figure 2 indicates details on rainfall and for temperatures. The rainfall pattern shows marked 

differences among years, notably a long dry period in summer 2007, a year when effective rainfalls did 

not occur until November.  

The ecology of cereal weeds is closely bound to the agricultural practices of cereal cultivation (Schneider, 

Sukopp, & Sukopp 1994). In traditional systems in the Western Mediterranean, cereals are sown when the 

field has been prepared by ploughing in September and October just after the first autumn rains. Over 

winter, there is no treatment of the fields, in modern more intensive systems herbicides and chemical 

fertilizers are applied during autumn or spring. In some cases, the field is rolled over to break primary 



Papaver rhoeas and Centaurea cyanus ς Daniel Pavon 

shoots of cereals in order to produce several shoots per individual. In traditional systems, weeds, 

especially when they become apparent during flowering, were sometimes pulled out by hand and used as 

forage. Cereals are harvested between end of June and July, when they completed ripening and grains 

became tough. Cereals are stored dry in the storehouses. In autumn, cereal fields are used as pastures, 

Gerbaud et al. (2001) showed that cereal weeds constitute a high quality nutriment complement for 

sheep. 
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Figure 2: Monthly rainfall sum (black bars, scale at the left) and mean temperatures per month (grey line, 

ǎŎŀƭŜ ŀǘ ǘƘŜ ǊƛƎƘǘύ ŦƻǊ ǘƘŜ ǎǘǳŘȅ ǇŜǊƛƻŘΣ ǊŀƛƴŦŀƭƭ ŀǘ [ŀ wƻǉǳŜ ŘΩ!ƴǘƘŜǊƻƴΣ ǘŜƳǇŜǊŀǘǳǊŜ ŀǘ aŀƴƻǎǉǳŜ όŘŀǘŀΥ 

www.infoclimat.fr). 

There are considerable differences among practices in 

farms in the Luberon area (see map below). Gasc (2005) 

identified three actual types of farms that cultivate 

cereals: cereal dominated farms, cereal culture with 

sheep flock and organic farmers with cereals. In cereal-

dominated farms, herbicides are intensively used, seed 

material is not re-sown but bought every year and there is 

only a short fallow period or a rotation with another crop. 

In the remaining farms, herbicide use is an exception 

and rotation alternate one to five years of cereals with a 

period of fallow-pasture or legumes. In the Luberon area the legume phase of the crop rotation is often 

three years of Onobrychis sativa (figure 3). According to the farmers experience this reduces considerably 

the soil seed bank of weedy species. 

http://www.infoclimat.fr/


Legousia speculum-veneris 

Daniel Pavon 
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Figure 3: Eight years of traditional crop 

rotation in the Luberon area with intercrop; 

disturbances as inner circle, black: open bare 

soil, dark grey: standing crop, light grey: cut 

crop, white: stubbles. 

 

Farm produced seed material is frequently re-sown, in some cases, especially small farms with sheep 

flocks. Weed seeds are even not sorted out before reseeding (Gasc 2005). Jäger (2002) counted seeds in 

four replicates of 1 kg seeding material and could identify 43 different cereal weed species with a mean of 

over 12000 weed seeds per kg seeding material. We counted weed seeds from a cereal sample from 

traditional cereal agriculture in Algeria, where we identified only eight species and much less seeds per kg 

ŎŜǊŜŀƭǎ ό{ŀŀǘƪŀƳǇΣ ǳƴǇǳōƭƛǎƘŜŘ ŘŀǘŀύΦ ¢Ƙƛǎ ƛƭƭǳǎǘǊŀǘŜǎ ǘƘŀǘ ΨǎǇŜƛǊƻŎƘƻǊȅΩ i.e. the transport and reseeding of 

weed seeds into cereal field is a general and important factor for dispersal of cereal weeds, which has 

ǇǊƻōŀōƭȅ ŀƴ ƛƳǇŀŎǘ ƻƴ ǿŜŜŘ ǇƻǇǳƭŀǘƛƻƴ ŘȅƴŀƳƛŎǎΦ !ŎŎƻǊŘƛƴƎ ǘƻ WŅƎŜǊΩǎ (2002) and our own sample from 

Algeria there is no strict selection of species with particular seed sizes, however a tendency to greater 

plant height. Both wheat samples contain small species (Aegilops sp., Anagallis arvensis) as well as small 

seeded species (Papaver rhoeas, Legousia speculum-veneris, Silene sp.). In the light of the very simple 

techniques of some small farms, the evolution of agricultural practices in the area from first appearance 

of agriculture in the Neolithic to today are the mechanisation of working steps, larger cultivated surfaces, 

deeper ploughing and different cultivated crops together with probably a shorter field rotation. For the 

more intensive farms, synthetic herbicides and fertilizers, high performance crops and intensive field 

preparation are in sharp contrast with this traditional farming. In the 

study period (1983-2006), there was a shift to more winter wheat 

cultivation and abandonment of marginal fields and pastures (Gasc 

2005). 

 

3-Excursion Area history /context 

Several processes have been identified that trigger(ed) the regression 

of cereal weeds in present day landscapes and at the same time 

favoured other often more ruderal species. (i) The use of herbicides 

impacts both plant establishment and soil seed banks, favouring 

resistant lines (Ball 1992; Schneider et al. 1994; Fried et al. 2009). (ii) 

Change in characters, identity and density of crop plants yields a higher 

competition on weed species (Schneider et al. 1994), however Roche 

et al. (2002) clearly showed that higher cereal density favours cereal 

weeds with respect to other ruderal plants. (iii) The use of chemical 

fertilizers instead of organic manure triggered regression mediated by 



Agrostemma githago 

Daniel Pavon 

a changed nutrient status of soils (Schneider et al. 1994). (iv) Cleaning of 

seeding material before sowing leads to a lower seed input and enhanced 

isolation of populations among different fields (Schneider et al. 1994; 

Ellenberg 1996; Olivereau 1996; Jäger 2002). In general, arable weeds are 

known to form often long time persistent seed banks, but some cereal 

weeds like for example Agrostemma githago lack any dormancy or 

darkness inhibition of germination and do not form a persistent soil seed 

bank (Schneider et al. 1994; this work). In areas with traditional cereal 

agriculture, where these species still persist, it could be shown that cereal 

weed communities quickly lose the most interesting species after 

abandonment, and their regeneration from the soil seed bank is 

impossible (Jäger 2002; Dutoit et al. 2003). This can at least partly be 

explained by the striking differences in the longevity of soil seed banks, 

but also by the changes in dispersal processes at the landscape scale 

(Schneider et al. 1994; Saatkamp et al. 2009; llenberg 199E6; Bonn & Poschlod 1998; Jäger 2002; Dutoit et 

al. 2003). Because of its high diversity in rare cereal weeds and the traditional agriculture the Luberon 

area is of high conservation interest on a European scale for these plants (Aboucaya et al. 2000).  

3-Points of interest 

We will have a look on some very species rich cereal fields, to then have time to do a small hike in an area 

composed of cereal fields, dry calcareous grasslands, downy oak and beech forests. This will give the 

opportunity to have a deep insight into the vegetation complexes of a traditionally managed limestone 

upland area of South Eastern France. 
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Centaurea cyanus - Daniel Pavon 

 

 



Day 2: Wetlands in Camargue 
 

Location of Tour du Valat area and excursion point 
 

 
 

Detail of Excursion route 
 

 



Damasonium polyspermum (temporary pool) ς Patrick 

Grillas Tour du valat 

 

1-Short description of the area 

Name  Tour du Valat : Camargue delta  

Municipality  Arles    

Département (county)  Bouches-du-Rhône (13)  

Ecosystem type  Wetland  

Management authority  Fondation Tour du Valat  

Protection status  Nature Reserve, Natura 2000, 

Ramsar, MAB, Regional Natural Park  

 

 

 

2-Ecological characteristics 

The Camargue is large deltaic plain 

(145 000ha), built in the last thousands 

years by the Rhône river which presents 

at present only 2 branches almost 

completely embanked. The sediment is 

mainly from lagoon and marine origin, 

thus including salts. The mean slope is 

very small (0.17%) with local variation of 

elevation related to former lagoon or the 

bed river arms, alluvial levees, coastal 

dunes (including old dune systems). The 

riverine sediment which locally overtops 

the saline sediment creates contrasted 

salinities at short distance. 

¢ƘŜ ŎƭƛƳŀǘŜ ƛǎ άaŜŘƛǘŜǊǊŀƴŜŀƴ ǎǳō-humid 

ǿƛǘƘ ŎƻƭŘ ǿƛƴǘŜǊǎέ ǿƘŜǊŜ ǘƘŜ ǎǳƳƳŜǊ 

drought is exacerbated by the frequent strong day winds (Mistral). The large 

evapotranspiration enhances in summer period the salinity of the soils. 

The ecology of the vegetation in the Camargue is mainly controlled by 2 factors: 

flood/drought and salinity. Both factors are to a large extent related to land 

elevation but the granulometry of the sediment plays also a role in the soil 

salinity.  



Cressa cretica (temporary pool) ς  

Patrick Grillas Tour du Valat 

 

 

 

Tour du Valat estate contains a former meander of the Rhône 

River which leads to contrasted soil and land elevation 

characteristics. Thus, on short distance a wide array of Camargue 

inland vegetation types can be seen ranging from: 

*   wetland dominated by helophytes (Scirpus 

tabernaemontani, Sc. litoralis, Bolboschoenus maritmus) or 

submerged macrophytes (Potamogeton pectinatus, P. 

pusillus, Zannichellia pedunculata, Z. obtusifolia, Callitriche 

truncata, Ruppia maritima, etc including many species of 

charophytes (Chara aspera, C. galioides, C. globularis, C. 

vulgaris, C. contraria, C. canescensΣ ΧύΦ  

*  Mediterranean salt meadows dominated by Juncus 

maritimus and J. acutus 

*  Salt steppes dominated by Arthrocnemum macrostachyum 

or Sarcocornia fruticosa 

*   Hydromorphic halophyte grasslands dominated by 

Halimione portulacoides with annual grasses (Parapholis 

spp, Hordeum marinum, Polypogon maritimus) 

* Meso-Mediterranean xerophilous annual grasslands 

dominated by Brachypodium distachyon, many species of 

annual Trifolium and Medicago, Linum strictum, Crepis spp, Evax pygmaea, Filago vulgaris, 

Asteriscus aquaticus, Scorpiurus muricatus, Vulpia ciliata, Limonium narbonense,  L. virgatum, 

Χ 

*  Perennial grasslands dominated by Brachypodium phoenicoides, often colonized by Phillyrea 

angustifolia 

*   Riverine forest (remnants) (Populus alba, Ulmus minor, Fraxinus angustfolia, Salix alba, Laurus 

nobilis, Crataegus monogyna, Cornus sanguinea, Brachypodium sylvaticum) along the former 

river beds and at present developing along freshwater canals.  

 

 
Zannichellia obtusifolia (St Seren) ς Patrick Grillas Tour du Valat 



Lythrum tribracteatum (temporary 

pool) ς Jean Roché 

 

 

These vegetation types are grazed by the local breed of cattle and horses. Grazing is an important 

management tool for the management of wetlands, allowing the development of submerged 

vegetation in the wetlands contributing thus to their important role for the hundreds of thousands of 

ducks wintering and migrating throughout the Camargue.  

 

Until recently rabbits were numerous on grasslands; it was a keystone species for controlling the 

encroachment of shrubs (P. angustifolia). Rabbit is at present at the verge of extinction in Tour du 

Valat estate and more globally in the Camargue as a result of the recent introduction (1986) of the 

Viral Hemorrhagic Disease.  

 
CƭƻƻŘŜŘ Ψ/ŜǊƛǎƛŜǊŜǎΩ ǘŜƳǇƻǊŀǊȅ Ǉƻƻƭ - Aline Waterkeyn ς Tour du Valat 

3-Excursion itinerary 

The excursion will start from the edges of the former river bed where irrigation 

canals maintain corridors of riverine forest. The itinerary will then cross various 

herbaceous vegetation along a topographic (not obvious!) and salinity (soil) 

gradient leading to large stand of Salt steppe vegetation where Athrocnemum 

and Sarcocornia dominated along alternate strips corresponding to differential 

deposits of sediment in the oxbow. This vegetation often flooded in winter 

exhibits sharp gradients in the distribution of plant species at very local scale 

related to contrasted conditions in summer (drought and salinity) and in winter 

(flood frequency and duration). 

The next stop will be temporary pools remaining from the filling in of an old arm 

of the oxbow (4000yrs BP). The water of the pool (in winter!) is almost fresh and 

the species richness of the pool is high including several protected species 

in France (Damasonium polyspermum, Pulicaria sicula, Cressa cretica, 

Lythrum tribracteatum). Remnants of the riverine forest (in poor condition) 

and of the natural fluvial levee can still be seen. 

The itinerary will then go through several types of halophyte grasslands with a large diversity of 

species. Different stages of colonization by Phillyrea angustifolia will be seen along our way 



(according to topographic gradients). A large levee will show both the diversity of the vegetation 

along topographic gradient and the effects of domestic and rabbit grazing on a suite of exclosures 

built 35 years ago.  

A visit in the nearby marsh (St Seren) will allow us to see the halo-nitrophilous vegetation that develp 

after the drawdown of the water, notably with Crypsis aculeata, Chenopodium chenopodioides, and 

Suaeda splendens. For the most water-motivated (and/or best equipped) a visit can be made to the 

water body to look for Potamogeton, Zannichellia and Chara species.  

 

4-Scientific themes which could be addressed:  

The importance of grazing on the structure and the dynamics of the vegetation is studied for more than 

30 years on the estate on both aquatic and terrestrial habitats. The current lines of research are on the 

control of ungrazed species in the context of extensive grazing and more specifically on the dynamics of P. 

angustifolia. The on-going monitoring of the terrestrial vegetation allows the assessment of the impact of 

inter-annual fluctuation in rainfall. These themes could be discussed and illustrated during the walk.  

 

5-Flora which could be used:  

Fournier, P., 1936 - 1961 ς 1990 Les quatre flores de France , Lechevalier, Paris, 1090 p 

 Mouronval J.B., Baudouin S. 2010. Plantes aquatiques de Camargue et de Crau. Office National de la 

Chasse et de la Faune Sauvage - Paris - 120 p 
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Mesleard F.,  Mauchamp A. , Pineau O. & Dutoit T.  2011. Rabbit is more effective than cattle to limit shrub 
colonization in Mediterranean xero-halophitic meadows Ecoscience 18(1): 37-41 

Molinier, R.& G. Tallon, 1968. Etudes botaniques en Camargue. II vers la forêt en Camargue. Revue 
ŘΩ9ŎƻƭƻƎƛŜ ό¢ŜǊǊŜ ±ƛŜύΣ мфΥ о-197 

Muller S.D., H. Bruneton , P. Grillas, T. Rey, I. Soulié-Märsche, P. Schevin, A. Thiéry, A. Waterkeyn & N. 
Yavercovski, 2008. Long-term dynamics of a Mediterranean alkaline vernal pool (Rhône delta, southern 
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Gagea mauritanica ς Patrick Grillas Tour du Valat 



Day 2: Vegetation in the Camargue delta 

2. Dune  vegetation of Grau de la comtesse area 

 
Detail of Excursion route 

 
 

 



1-Short description of the area 

Name  Rhone Delta, Camargue  

Municipality  Saintes Maries de  la Mer    

Département (county)  Bouches-du-Rhône (13)  

Ecosystem type  Coastal dunes  

Management authority  Conservatoire du Littoral  and Société 

nationale de protection de la nature 

Protection status  Natura 2000,, Regional Natural Park , National reserve of 

Camargue, Ramsar, MAB 

 

from : Molinier, R. & Tallon G., 1965. Etudes botaniques en Camargue. I La Camargue pays de dunes. II Vers la 

forêt en Camargue. wŜǾǳŜ ŘΩIƛǎǘƻƛǊŜ bŀǘǳǊŜƭƭŜ, n°
s
 1-2 : 1-192 

 

2-Ecological characteristics 

The littoral dunes of the Camargue lie from the Grau-du-Roi to Port-Saint Louis du Rhône. They form 

the last dune complex representative of the French Mediterranean sand coast. They reach 

respectively 7 and 9 m high at the heads of the Espiguette and Beauduc sites. Despite their small size 

they strongly contribute to the Camargue flora, by their specificity and species richness; the 

vegetation is constituted by psammophilous and littoral species, none or little halophilous, and for 

some adapted to burying. At the foot of the dunes and between them, the vegetation is mainly salt 

and/or flood tolerant. 

 

On a large part of the delta, coastal dunes are threatened by marine erosion. The profile of the 

littoral zone is unbalanced by the strong reduction of coarse sediments inflows from the Rhône river 



(dams) ; it tends  to reach a new equilibrium of the coastline thus exhibiting areas with fast 

regression and others, less abundant, unchanged or showing some accretion. In the recession zones, 

winter storms hardly damage the dunes. Other important threats for the dunes are the uncontrolled 

touristic use (beach of Arles at Piémanson, beach of   Saintes-Marie de la Mer) and the local 

development of invasive species (Carpobrotus spp, Senecio inaequidens). 

{ƛƴŎŜ мфтр ǘƘŜ ƭƛǘǘƻǊŀƭ ŘǳƴŜǎ ǎƛǘǳŀǘŜŘ ƻƴ ǘƘŜ ΨΩǊŞǎŜǊǾŜ ŘŜ /ŀǊƳŀƎǳŜΩΩ ŀǊŜ ǎǳōjected to a statutory 

protection and to a sedimentary statement rather favorable. 

 

 

Fixed dune with Helychrysum stoechas, Jean Roché 

 

The Camargue dune systems are exposed to violent winds during most of the year (mistral and winds 

from the sea) and to an intense summer drought which both limit vegetation cover. In autumn and 

winter, storms lead to a strong increase of the sea level (it can reach 2 m!), and the outer dunes are 

then strongly beaten by waves. The plants of Oyatare are then often uprooted, prefiguring the 

ǊŜƎǊŜǎǎƛƻƴ ƻŦ ǘƘŜ ŘǳƴŜΦ  άDŀƴƛǾŜƭƭŜǎέ όƭƻŎŀƭ ƴŀƳŜ ŦƻǊ ǿƛƴŘǎŎǊŜŜƴύ ŦŀǾƻǊ ǘƘŜ ǎŀƴŘ ǊŜŎƘŀǊƎŜ ƻŦ ǘƘŜ 

outer dune and of the white dune ; however the sand of the beach , hardened by salt, is not easily 

mobilized by wind. 

 

The coastal dune system of ǘƘŜΩΩ wŞǎŜǊǾŜΩΩ ǊŜŀŎƘŜǎ п Ƴ ƘƛƎƘ ŀƴŘ ƛǎ ƻƴƭȅ нл Ƴ ǿƛŘŜ ōǳǘ ƛǘ ƭŀȅǎ ƻƴ мн 

ƪƳ ƭƻƴƎΦ Lǘ ƛǎ ŎƻƳǇƻǎŜŘ ƻŦ ƴƛƴŜ ŘƛǎŎƻƴǘƛƴǳƻǳǎ ƳŀǎǎƛŦǎ ƻƴ ǘƘŜ ²Ŝǎǘ ƻŦ ǘƘŜΩΩ tƻǎǘŜ ŘŜǎ ŘƻǳŀƴŜǎΩΩΣ ŀƴŘ 

ƻŦ ŀ ƭƻǿŜǊ ƻƴŜ ŀƭƳƻǎǘ Ŏƻƴǘƛƴǳƻǳǎ ōŜǘǿŜŜƴ ǘƘŜ ΨΩ tƻǎǘŜ ŘŜǎ ŘƻǳŀƴŜǎΩΩ ŀƴŘ ǘƘŜ ΨΩ DǊŀu de la 

/ƻƳǘŜǎǎŜΩΩΦ ¢ƘŜ ƛƴƴŜǊ ŘǳƴŜǎ ŀǊŜ ōƻǊŘŜǊŜŘ ōȅ άǎŀƴǎƻǳƛǊŜǎέ όƭƻŎŀƭ ƴŀƳŜ ŦƻǊ ǎŎǊǳō ǾŜƎŜǘŀǘƛƻƴ 

dominated by Arthrocnemum spp and Sarcocornia spp) which fringe the lagoons close to the sea. The 

dune system is organized from the sea to inland: 

 


