
Ecological restoration and sustainable development ς Establishing links across frontiers 

 

FIELD TRIP  
PRESENTATION 

7th SER European Conference on 
Ecological Restoration 

25 August 2010  

AVIGNON FRANCE 

 

 

 

 

 

 

 

 

4  

Restoration of Mediterranean 
steppe vegetation in La Crau area 

Saint Martin de Crau | Bouches-du-Rhône 

Elise BUISSON | Clémentine COIFFAIT-GOMBAULT 

Renaud JAUNATRE |  Michel OBERLINKELS | Axel WOLFF  

elise.buisson@univ-avignon.fr 

mailto:elise.buisson@univ-avignon.fr


Ecological restoration and sustainable development ς Establishing links across frontiers 

 

LOCATION OF EXCURSIONS  

 

DETAILS OF LA CRAU STEPPE AREA  



Ecological restoration and sustainable development ς Establishing links across frontiers 

 

 

  

 

Restoration of Mediterranean steppe vegetation in La Crau area 

1-Short description of the area  

Name  Plaine de Crau : Crau steppe area 
 

Municipality  St Martin de Crau, Arles, Miramas. 
 

Département (county)  Bouches-du-Rhônes (13) 
 
Ecosystem type  

 
Mediterranean steppe 
 

Management authority  CEEP (Conservatoire Etudes Ecosystèmes de Provence : Association for 
Nature Conservation in Provence) 
 

Protection status  Special Protection Area, Special Conservation Area, Natura 2000, Nature 
Reserve 

 

2-Ecological characteristics  

The plain of La Crau is in southern Provence and extends over some 60,000 ha in what was once the delta 

of the Durance river. This steppe-like region is bordered to the west by the Rhône delta, to the east by the 

Berre lagoon, to the north by the Alpilles (a small mountain range), and to the south by the 

Mediterranean Sea. It was called the campus lapideus (the stone field) by the Romans while several 

authors of the 19th century referred to it as monotonous and uninteresting. Not surprisingly, it therefore 

attracted little scientific interest and was poorly understood by ecologists and naturalists. Before the 20th 

century, the steppe supported mainly shepherds and their flocks and was visited only by the occasional 

geographer and/or naturalist. It was not until the 1950s that biologists began to investigate the La Crau 

exceptional habitats .  

The plain of La Crau is of great biological importance. Its vegetation has been shaped over centuries by :  

-(1) a dry and windy Mediterranean climate (mean annual temperature 14°C; mean annual precipitation 

~500 mm; >3,000 hours of sunshine per year and strong winds that blow on average 334 days annually);  

-(2) most unusual soil conditions: soil is only about 40 cm deep and overlies a 5 to 25m thick impermeable 

bedrock that makes the watertable inaccessible to plant roots. The topography is extremely flat and about 

50% of the ground is covered by large stones; and,  

-(3) at least two thousand years of itinerant or mobile sheep grazing.  

The vegetation of the steppe is dominated by Brachypodium retusum and includes species, such as 

Asphodelus ayardii, Thymus vulgaris and the Poacea, Stipa capillata. It is relatively homogeneous with 

patches of low-growing vegetation consisting of the stonecrop, Crassula tillaea, lichens, liverworts, 
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mosses and cyanobacteria. There are no woody plants taller than 50 cm and almost 50% are annual plant 

species that germinate mainly in autumn, spend winter as seedlings, grow in the spring and flower from 

March to May or in September. Most of the plant biomass is produced in spring and autumn. The primary 

productivity of this steppe vegetation is estimated to be 2.1 tons of dry matter/ha/year, which is similar to 

other steppe formations, such as in the Sahel, Africa. Amongst the 113 plant species recorded in the 

steppe, none is listed in the regional, national or European red list as endangered or threatened.  

The uniqueness of the steppe is attributable to its overall floristic composition and structure compared 

with other Brachypodium retusum plant communities (e.g. garrigues which include Rosmarinus officinalis 

or Smilax aspera). Itinerant sheep grazing has been the traditional land-use for several centuries and it is 

the only vegetation management advocated to ensure the durability of the steppe.  

The steppe is a haven to several interesting birds including: the only French population of breeding 

Pterocles alchata (pin-tailed sandgrouse), the largest French population of Tetrax tetrax (little bustard) 

and one of the two French populations of the globally threatened Falco naumanni (lesser kestrel). The 

steppe also provides a habitat for Lacerta lepida (jeweled lizard), several arthropod species among which 

an endemic apterous grasshopper, Prionotropis rhodanica (hedgehog grasshopper), and an endemic 

Coleoptera, Acmaeoderella perroti (Crau jewel beetle).  

 
3-Excursion area history  
 
The military (munition stocking) and transportation infrastructures have a rather long history of 

encroaching on the steppe so that less than 30,000 ha of open grassland remained by 1930. Later, the 

steppe suffered from undesirable agricultural practices (peach tree orchards, intensive row crops), 

industry (metal/steal and oil tanks), quarrying and military uses. At the start of the 21st century, there 

were less than 12,000 ha of steppe left, with a fragmented distribution pattern and some species had 

locally become extinct, e.g. the great bustard (Otis tarda) which was last observed in 1969. In La Crau, 

the need for conservation was first acknowledged in 1975. Between 1983, when a request for 

a protection decree was made and 1990, when the first concrete protection measure 

was taken, 20% of the steppe disappeared. It took another 8 years to reach a 

concerted management plan in 1998. 

In 1990, France designated an 11,816 ha portion of the steppe as a E.U. 

Special Protection Area (SPA; the SPA Crau sèche) applying a E.U. directive 

requiring the protection of wild birds (79/409/EEC, 1979). Six years later, 

in 1996, a Special Conservation Area (SCA) was designated applying annex 

II (animal and plant species of community interest) of the E.U. directive 

requiring the protection of natural habitats (92/43/EEC, 1992): the SCA 

Crau centraleτCrau sèche covering 31,458 ha and automatically 

integrated in the NATURA 2000 network. Finally, 7,412 ha of steppe, 

mainly   already included in the SPA, were designated Réserve Naturelle 

des coussouls de Crau in 2001 and beneŬt from a high degree of 

protection. Within this reserve, 545 ha belong to the CEEP, 1,045 ha to 

the Conservatoire du littoral, 495 ha to various municipalities, 1,865 ha 

to the région, 1,125 ha to the military (buffer zones surrounding 
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ammunition dumps; the latter are not included in any protected 

area) and 2,335 ha are private. Cossure peach orchards started 

to be set in 1987 partly on abandoned melon fields and partly 

on steppe vegetation, just a few years before the creation of 

any protected area in La Crau (see photos in Annexes). 

4-Points of interest and discussion during the excursion  

The objective of the project is to rehabilitate a steppe-like 

habitat. Trees were cut down and exported from the abandoned 

orchard. Soils were then leveled and sheep grazing was 

reintroduced. This work aims to allow steppe bird species return. 

This former orchard is also the place for ecological restoration 

experiments. Short-term objectives are to limit the colonization 

of unwanted plant species and to improve characteristic species 

establishment. Mid-term objectives are to replace plant 

community on the desired successionnal pathway. Long/very long-

term objectives are to restore steppe plant community richness, 

composition and structure. Two main barriers to the spontaneous 

recolonisation of steppe plants are: (i) the low dispersal potential of 

characteristic species and (ii) the high dispersal and establishment 

potential of unwanted species particularly due to increased fertility on 

the former orchard. Five measures are experimented on the site: 

-Sheep grazing which is aimed at limiting competitive and 

unwanted plant species expansion 

-Soil excavation which is aimed at lowering ruderal species seed bank 

and to lower soil trophic levels 

-Nurse species seeding which are aimed at rapidly occupying spatial and 

trophic niches, and then at providing safe sites for steppe species once sheep grazing 

is reintroduced. 

-Hay transfer which is aimed at providing local species seeds. 

-Soil inoculation which is aimed at providing local species propagules with associated 

microorganisms and, by dilution, at lowering soil trophic levels. 
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