
Tour 5 – St Laurent le Minier 
 
Metallophyte ecology (incl. hyperaccumulator plant species) and revegetation operations at an old 
lead mine site 
+ visit of the Cirque de Navacelle, wine tasting at Montpeyroux and dinner at a restaurant 
 

 
 
Departure time: 14:00 on Wednesday 29 August 2007 from Le Corum (Conference Venue) 
Return time: 23:00 on Wednesday 29 August 2007 at Montpellier City centre 
 
Requirements: hat, sunglasses and sunblock + adequate shoes for a bit of bush walking 
Drinks/refreshments provided by organisers 
 
 
Saint Laurent le Minier is a very old lead and zinc mining 
district with mine sites abandoned at times ranging from 
the Middle Ages to 15 years ago. It is located in the 
Cévennes mountains, 52 km North of Montpellier. 
 
On the way to these regions, stopovers are planned to 
visit scenic landscapes of the calcareous countryside with 
its typical bush plant communities called ‘garrigues’, and 
along the gorges of the upper Hérault and Vis rivers. 
 
 
 
 
 
 
 
 

View of Les Avinières mine abandoned since 100 
years 



 
Thlaspi caerulescens 

The severe environmental conditions prevailing on heavy-
metal-enriched spoils heaps with acute metal toxicity, lack 
of nutrients and limited water supply due to porous 
substrate allow presence and growth of only particular 
metallicolous plants and microorganisms. The world-
famous Zn-hyperaccumulating ecotype of Thlaspi 
caerulescens called Ganges (which is the name of a 
nearby town) is originating in this mining district. In 
addition, Iberis intermedia and Biscutella laevigata are 
rather unique Thalium-hyperaccumulator species which 
can accumulate up to 0.4 % and 1.4% dry weight 
respectively. These species are also commonly found at a 
major mine site called Les Avinières. The tour will take us 
to this site and show up the unique flora as well as 
experiments that have been conducted for the purpose of 
testing phytoremediation strategies. In particular, plants 
and associated microorganisms that maybe used for the 
phytostabilisation of those sites will be presented. Among 
the metallicolous plants that can colonize and stabilize 
those contaminated soils, a plant-nitrogen fixing bacterium 
association, Anthyllis vulneraria-Rhizobium, able to 
develop on soil containing extremely high content of zinc, 
lead and cadmium has proved to be of major interest. 
Indeed, such an association could stimulate soil fertility 
and help other plants to establish. 
 

 
Iberis intermedia 

The phytostabilization experiment. Yellow flowers are 
flowering individuals of Anthyllis vulneraria 

Results about the genetic and phenotypical diversity 
of the nitrogen fixing bacteria associated with Anthyllis 
vulneraria in mining district from metallicolous and 
non metallicolous populations will be presented. 
Symbiotic bacteria associated with A. vulneraria 
occurred to belong to the Mesorhizobium genus and 
constitute a new bacterial species phylogenetically 
close to M. tianshanense. Phenotypic tests showed a 
high tolerance to zinc and lead, contrary to strains 
obtained from non polluted soils. New isolated 
mesorhizobium strains show a strong capacity to 
nodulate metallicolous A. vulneria in heavily 
contaminated soils. They thus appear as biological 
material of interest for phytostabilisation. After the visit 
of the Mine des Avinières site and field 
phytostabilisation trials, the tour will take you to two 
other mine sites with a longer history of mining 
operation, some of which date back to the Middle age. 
This will provide opportunities to explore the unique 
diversity of the flora that has developed in those 
extreme soil conditions. 
 



 
 
 
The mine site is located in the valley of the Vis, a typical 
karstic river along which we will travel trough the wild 
places of the surrounding calcareous plateau called 
‘causse’. On our way back, we will stopover at one of the 
most scenic sightscape of the South of France: Cirque de 
Navacelles. After leaving this emblematic geological place, 
we will drive back towards Montpellier through some of the 
most famous villages, castles and vineyards of the 
Languedoc-South of France appellation: Arboras, Saint 
Saturnin and Montpeyroux. In Montpeyroux, we will 
experience some wine tasting before having dinner at a 
typical restaurant, to taste the local food. 
 

 
Cirque de Navacelles 
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