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The Aguadulce hydrogeological unit is part of Campo de Dalías aquifers, located between the southern slopes of
Sierra de Gádor and the Mediterranean Sea (Almeria, SE Spain). This area is, at the moment, the more important
economic district in Almeria thanks to intensive agriculture and, in smaller measure, tourism. The increasing
number of greenhouses leads to a continuous rise of water extraction over time, which, together with the complex
structure of the Aguadulce Unit, gives rise to problems of groundwater quantity and quality. In fact, several recent
studies (e.g. Pulido-Bosch, 2005; Dominguez et al., 2000; Daniele et al., 2008) indicate that the aquifers of this
unit are affected by seawater intrusion and contamination caused by agriculture.
Aguadulce unit is geometrically complex and not easy to delineate. It behaves as a multilayer aquifer when
different formations stack one another: Triassic carbonates of Gador and Felix units, Miocene calcarenites and
volcanic rocks, Pliocene calcarenites and marls and Quaternary sediments. Besides, some of these lithologies
wedge abruptly and appear faulted and are not continuous over the whole unit. The carbonates of Gador and Felix
are separated by phyllites in certain zones where they form two distinct carbonate aquifers, the deepest aquifer and
the intermediate aquifers, respectively. Above them, and, in some cases with hydraulic connection, Miocene and
Pliocene calcarenites are found, constituting a superficial aquifer (Vallejos et al, 2003). Under a natural regime
these aquifers would be fed by Sierra of Gador. However, vertical movements of water fluxes have been observed
in the overlapping areas depending on the hydraulic potential. Therefore, the hydrogeological study of Aguadulce
unit allows for different hydrogeochemical processes to occur within each layer.
The aim of this study is to identify the hydrogeochemical processes that may occur along these karstic coastal
aquifers, which include determining the sources of salinity and establishing the intrusion of seawater in the dif-
ferent layers. Several processes of water-rock interaction are evaluated using the software PHREEQC (Parkhurst
and Appelo, 1999) in order to simulate water compositions under different scenarios of water-rock interaction and
calculate their saturation indexes with respect to major minerals.
All water samples are supersaturated with respect to calcite and dolomite, nevertheless, the relationship between
salinity and major ionic ratios discriminates the data from the different aquifers. Most water data from the deepest
aquifer is less saline and has lower Mg/Ca ratios than that of intermediate and superficial aquifers.
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