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A good understanding of coastal aquifers is particularly important for their management and 
preservation, as well as specific implementations (e.g. artificial recharge). In fact, a detailed 
knowledge of the lithology and geometry of the aquitards and aquicludes is as important as the 
ones of the aquifers, particularly for up-coning risk evaluation, salt water encroachment 
dynamics through surfaces water bodies (rivers, lagoons, …) or directly through the sea, etc. 
 
The Roussillon basin is located along the southernmost part of the French Mediterranean coast, 
near the Spanish border. This basin, approximately 700 km2 contains 3 main aquifers. From 
bottom to top: 
- the Pliocene aquifers, which characteristics are linked to the Messinian event: (i) digging 
out of huge canyons during the Messinian Salinity Crisis (5.9 – 5.3 My), during which the mean 
sea level dropped down to 1500 m below present mean sea level (pmsl), (ii) filling up of these 
canyons, after the sea level rise up to 80 m above pmsl (5.3 – 3.8 My), with both marine sands 
and fluvial sands, constituting the two main Pliocene aquifers. Marine sands correspond to the 
prograding deltaic shoreface. Prograding fluvial sands fill distributary channels of the deltaic 
complex and cover the marine sands.  
- Quaternary aquifer mainly composed of alluviums and coastal deposits which geometries 
are linked to the Quaternary eustatic variations.  
These geological units are embedded within a Miocene built and structured margin. 
A detailed lithological and geometric geological model of this basin has been built mainly on the 
basis of reservoir geology methods: 
- onshore, through genetic stratigraphy performed with BRGM (French Geological Survey) 
public underground database (more than 500 wells in that area; the French regulations requires 
to declare all well > 10 m), the interpretation of well logging, and field calibrations on outcrops, 
- offshore, through seismic stratigraphy on existing oil companies sections and a few deep 
wells. 
 
A detailed mapping of the elevation of the top and base of the aquifers, the aquitards and 
aquicludes of their lithology, their relationships together and with other aquifers (especially 
karstic one, which structure, also influenced by the sea level variations has been studied on an 
other hand) etc. is thus available and is being implemented in an hydrogeological finite 
difference model.  
This model will be used for various applications: 
- aquifer management, 
- location of the main aquifer’s outflow areas, 
- sensitivity analysis: 
- to a high resolution knowledge of the geological structure, 
- to the knowledge of the aquifer’s structure onshore to offshore, 
- etc. 
The studied area is highly representative of most of the peri-mediterranean porous (and also 
karstic) aquifers, which have in fact all undergone the same geodynamical processes and 
display similar structures.  


