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ABSTRACT
From a hydrogeological point of view the Campo de Dalías is the SE slope of the Sierra de
Gádor range and the coastal plain between it and the Mediterranean Sea, in the Almería
Province, Spain. It is a semiarid area receiving about 150 mm of average yearly rainfall in the
SE part of the plain, but up to more than 600 mm in the highlands to the NW. The Sierra de
Gádor is formed by Triassic carbonates resting on Permo-triassic phyllites, which constitute
the lower impermeable boundary. These materials progressively sunk towards the plain by
means of faults, in a series of grabens and horsts. Generally they become covered by marly
and detrital Upper Miocene to Quaternary sediments. Due to the complex lay-out of the
materials, up to three overimposed aquifers are found in the plain. The carbonate aquifer is
the lower one and the most important. This paper refers mainly to the NE part of it, which is
called here AIN. In this semi-arid area, most of the aquifer system recharge is produced in
the Sierra de Gádor, which receives isotopically light rainfall from storms coming from the
SW, across the Iberian Peninsula. Under undisturbed conditions groundwater flow in the
carbonate aquifer discharged into the sea through a small coastal area in the NE known as
Aguadulce (freshwater). Although these springs are currently disappeared, the flow pattern is
still clearly identifiable by relatively low water temperature in the deep layers and the
chemical and isotopic environmental characteristics. The AIN aquifer is intensively
developed, with pumping increasing from the 1970’s to present. Groundwater heads are kept
below sea level. As a result the wells of some areas have been affected by salinity increase.
This paper contributes new insights about seawater intrusion and the lower aquifer behaviour
by using only existing data from monitoring, logging and sampling in the long-screened wells
and boreholes. This means taking into account vertical flows and mixing inside the wells and
boreholes.
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Figure 1: Situation and simplified geological map of the Sierra de Gádor range and
surrounding areas. Two representative cross-sections are indicated. After ITGE
internal documents.
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CHEMICAL CHARACTERISTICS AND
SALINE WATER INTRUSION
In general terms salinity has been
increasing in the Aguadulce wells of
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depths below sea level of 72 m (inside
the main flow tract) and 108 m (inside
the saline water flowing upwards from
below). After Domínguez (2000).
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