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The Almonte-Marismas alluvial aquifer (Spain) has an extension of 3400 km2; its south-
eastern part, the Marismas (marsh) area with 1000 km2, located inside the Doñana National 
Park, is semi-confined, and it is formed by continental and marine sediments filling the 
Guadalquivir river estuary. During the deposition of the sediments this area was covered by 
the seawater, what remained trapped in the different layers. The salt water was moved to the 
South by the recharge water coming from the unconfined portion of the aquifer, giving rise to 
an interface with direction NE-SW. The initial position of the interface has been modified in 
the last decades due to the water extraction for irrigation purposes. 
  
Since 1967 several geophysical surveys have been made for the determination of the situation 
of the interface. Until 1982 the techniques applied over the whole part of the Marismas area, 
were only based on the use of the Vertical Electrical Soundings (VES). The value of the 
transversal resistance of the aquifer layer was taken as a discrimination parameter. Just a few 
chemical analysis of water were available to establish the correspondence between ohm.m.m 
and g/l of chloride. The interface line drawn with these methodologies have the only meaning 
of a line separating surface points where different values of a parameter have been measured. 
Due to the dimension of the area and the distance between VES, this line offer a very rough 
image of the actual interface situation. 
  
In 1976 an important survey was undertaken over a reduced area, with the support of data 
coming from 206 wells. With the use of 1189 water analysis, and geophysical conductivity 
logging of 10 wells, a new map showing the depth of the interface separating the water with 
more than 1 g/l of ClNa was drawn. In 1995 a wider area was surveyed recording the 
conductivity logs at 31 wells and using 34 water samples analysis, giving a new version of the 
interface at different depths.       
 
Due to this great amount of information, in 2002, the IGME took this interface as a test area 
where to experiment with new geophysical methods. Electrical imaging with several types of 
electrodes configuration has been the base method. Reflection seismic was also performed in 
order to help the geological interpretation of the resistivity sections, trying to avoid the 
problems caused by the condition of the low resistivity environment. Conductivity and 
induction logging have also been made at several wells.  
 
The initial conclusion of our work is that the penetration needed in this area is not always 
reached with the electrical imaging method. Otherwise, the real situation of the interface 
seems to be rather more complicated than previously deduced from the available information.  


