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Mediterranean hotspots of biodiversity: how to deal viatthis paradox?

1-Short description of the area

Name Calanques hills

Municipality Marseille

Département (county) Bouchesdu-Rhéne

Ecosystem type Mediterranean (Matorral, phryganas and halophilic communities)
Management authority  CG13, Marseille, Nand DREAL

Protection status CdzidzNB bl GAZ2YIlIE tIFIN]ZI %bLO9CCX

2-Ecological characteristics

On a calcareous massif of detritical origin and mainly constituted by Valanginian, Barremian and
Hauterivian formations, the rocks of Calanduills offer a karstic web. As a consequence, only a poor and
not welldeveloped soil is present on the massif and in addition with the Mediterranean climate, only a
dry-adapted vegetation has colonised the site. Moreover, with the vicinity of the sea, planlyspecies

are also satadapted. Among the various habitats on the site, phryganas are of major interest. In this type
of vegetation, numerous plant species are rare and almost endemic to this are#dstegalus
tragacantha(Fabaceae)Thymelaea taonraira (Thymeleaceae) anBlantago subulatgPlantaginaceae),

see pictures in Annexes. All of these three-kpgcies are under national protection. Populations of these
species are threatened by pollution and necrosis and loss of regeneration are eths@arrigues are well
developed with common species suchRasmarinus offcinali€istus monspeliensjQuercus coccifera
SGOXLY @I aAi @SCagpbbiosiefuliandVigriic&go artBoreare widespread over the site.

3-Excursion Area history /comtxt

Concerning the Calanques Hills, three sources of anthropic pollution are reported. Atmospheric pollution

from the current industrial activities and traffic, water pollution with the exit of the water purification

plant for all the city of Marseille dictly in the sea and soil pollution with the past industrial activities. All

these source of pollution lead to an increasing soil pollution and polluted sea sprays damaging the

vegetation. Moreover, intensive frequentation by tourists causes spread ofspathstructing plant

individuals.! 6 2dzi GKS LI ad AyRdza(GNRI € FOGAGAGEY fQo9aO0l f S

incidence of past activity.Occurrence of heavy metals from this industrial activity such as lead and

arsenic was detected quite allver Marseilleveyre hills. Now it is approximatelgven thousand cubic

meters (11,000 M0 2 F &O02NAL X NHz2oof S&Z | YR 20 K&NhoRs@ridi2 & A (ia

cubic meters(10,000 M0 2y GKS Ay RdzAGNR L f & atidsSlagzh®apst Duting e £ S G S
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activity, the plant buildings had been renovated with scraps of this activity as ashes for the
OSYSyidd .dzi GKS o0dzZAf RAY3 o6& AGa& 26y Aa | Odzf i
plant and all its deposits are stithgical. Moreover, in 2011, the Calanques hills will become

the 10th French National Park, so called Calanques National Park. It is a particular situation

~ because of the vicinity of the area with the urban centre of Marseille.

4-Points of interest and disgssion during the excursion

The purpose of the project is to understand the pollutant fluxes at the level of the different
compartments (soil, water, plants) and the biocoenose relationships in way to minimize the
effects of pollution on the ecosystem. fine, we aim to rehabilitate the heavilyolluted parts

of the site in the vicinity of the abandoned industrial site. First an integrative vision of the
situation on Marseilleveyre hills (entrance of the Calanques hills) is necessary to lead to plant
congervation and multipolluted soil restoration.

Shortterm objectives are to select potential plant species for phytoremediation. A screening of
plant species had already been done. A phytostabilization strategy rather than a

phytoextraction one is favoured.

Mid-term objectives are to better understand the ecology of the plant species selected for a
phytoremedation process to be feasible:
- lowering the transfer of pollutant to the aerial parts of the plants and limiting the risk of transfer
of contaminantto the food web,
- favouring the endemic plant species spreading (eradication of invasive plant species will be
preliminary done)
- favouring the soil microbial biodiversity.

If possible (agreement with the major owner of the site, the CG13 (general tafrsbuchesiu-
Rhéne county), adherence of the residents to the project), an ecological restoration experiment will be
conducted managing plant #iatroduction and phytoremediation. Knowing that contaminated sites are
generally poor in nutrients and coritaa highly altered soil structure, mycorrhizal fungi and rhizobial
nodulation are suspected to play an important role in vegetation establishment. Inoculation of symbiont

propagules will also be considered.
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6-Annexes
6.1-Maps and photos of the area

Sources of phltion on the site

View of the abandoned lead industry of View ofexit of the water purification plant for all
f QoalOlftSiGS Ay GKS [/ thecityof Marseille at Cortiou

Views of the slag heaps
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