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1.  Framework and objectives

4. Conclusions and prospects.

The Ursuya Mount is one of the main water supplies of the Northern Basque Country.
A study is being conducted since 2009 on this aquifer in order to improve the
knowledge on its potential and its hydrodynamics properties.

Two hydrological cycles are required to get the necessary data to meet the following
objectives:
• clarifying the aquifer potential of the site both quantitatively and qualitatively;
• determining the geographic and seasonal variations;
• understanding the origin and the flow pattern of the groundwater;
• evaluating the groundwater residence times and the areas of preferential recharge.

Here, we present only some geochemical and isotopic data. Thus, structural or
hydrodynamic approaches will not be discussed.

1 Université de Bordeaux, Institut EGID, EA Géoressources & Environnement, 1, allée DAGUIN, 33607 Pessac, France
Jessy.jaunat@egid.u-bordeaux3.fr

2 Clermont Université, Université Blaise Pascal, LMV-CNRS, UMR6524, IRD M163, (5 rue Kessler, F-63038 Clermont-Ferrand, France)

2. Material, methodology.

Cl vs. Na diagram.

Tritium concentration of 2 TU
or greater; average value of
3.08 TU:
water recently recharged.

The average tritium content 
of the Dax rainfalls measured 
between 1997 and 1998 is of 
3.14 TU, which is close to the 
value observed in our 
groundwater samples.

Likewise, the stable isotopes 
of the water molecule from 
Ursuya groundwater will be 
in the tendency of the long 
term chronicle of the Dax 
rainfalls , station  located 
about 50 km north of the 
study area and under clear 
Atlantic influences. 

Isotopes tend to show that 
the residence times of Ursuya 
Mount groundwaters are 
very limited and do not 
confirm ages of more than a 
few decades.

Crystalline formations (Precambrian gneiss) are affected by a strong regional
metamorphism; two separate units were identified by Boissonas et. al. in 1974:
paragneiss with biotites at the bottom and basic gneiss at the top. A coverage of a
more or less important layer of weathered material is often present. Many authors
agree with the capacitive function of those materials (e.g. Courtois et. al.; 2010). The
underlying fractured bedrock has essentially a transmission function.

The first results on the Ursuya Mount demonstrate the influence of the Atlantic on
rainwater as on groundwater. Anthropogenic inputs also seem to strongly impact the
chemical concentrations.

The recharge which is clearly of local and recent origin must now be confronted to the 
geochemical indicators to evaluate the dynamic of the silicate weathering processes 
to explain the different water types encountered.

Analyses of stable isotopes in rainwater and in groundwater are expected to confirm
these conclusions and to provide additional information on the preferential recharge
areas and on the flow pattern. Finally, the residence time of groundwater will be
determined at low resolution level by additional measurements of CFC and SF6
concentrations.

3. Results and discussion.

Electrical conductivity, 
temperature, pH and 

alkalinity.

Major ions (ion chromatography in liquid phase),  stable 
isotopes (18O and 2H; liquid-water stable isotope analyser 
DLT-100; Los Gatos Research; Aggarwal et al.; 2009), 3H 

content (Liquid Scintillation Counting).

In the field: At the laboratory: 

In addition to anthropogenic sources, the enrichment in Na, Ca and K below the
seawater dilution line and the rainwater could be partly related to silicate
weathering processes .

Lightly enriched
in Ca.

Terrestrial sources (dissolution of regional limestone, 
alluvial carbonated sediments, Saharan dusts; Celle-
Jeanton et. al.; 2009) and/or anthropogenic origin 
(traffic, cement factories). 

Rainwater

Purely oceanic origin of the air masses. 

Anthropogenic influence (K in anthropogenic aerosols, 
fires of woods; NO3 with agricultural activity, meadows) 

Enrichment in K 
and NO3. 

Groundwater

4 rainwater samplers distributed over the catchment:  1 sequential precipitation 
collector (Eigenbrodt) deployed at about 600 m high (sampling of rainwater during 

two days) and 3 additional collectors (sampling of the total monthly precipitations ).

Topography, geology and location of the sampling points

conceptual diagram of the Ursuya aquifer

Plot of chloride vs. major ions content from monitored springs and from rainwater

Tritium content from the monitored springs and 
wells

δ18O vs. δD in rainwater 
(monthly samples from the 
Dax station, France) from 

1999/01 to 2004/12
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