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Hydrochemical and environmental isotope techniques have been applied to study the main 
hydrogeological features of the coastal aquifer extending over the Guayas Delta, Ecuador. 
Among the aspects investigated during the study, special attention was paid to the definition 
of groundwater flow patterns, the geochemical evolution along the flow lines, and the 
investigation of groundwater dynamics and salinization mechanisms of the wells located in 
coastal sites.  
 
The Guayas aquifer constitutes the largest aquifer in the coast of Ecuador and is extensively 
exploited for water supply and irrigation. The aquifer is formed by quaternary sediments 
reaching a depth above 300 m. These recent sediments constitute  a large alluvial fan, 
covering more than 4.000 km2. The grain-size distribution of the detritic sediments changes 
from boulders and gravel in the apex of the alluvial fan, to fine sand, silt and clay deposits in 
the coastal sites. Therefore, the spatial distribution of the dominant lithological facies controls 
groundwater flow. Rapid groundwater circulation was inferred in the upper sections of the 
aquifer. Towards the coast, the abundance of fine particles and the lower hydraulic heads 
leads to slow groundwater movement. Groundwater age regularly increases in the aquifer, as 
shown by the distribution of 14C contents. Radiometric dating showed a progressive increase 
in groundwater age, from recent waters in the recharge areas to more than 18.000 y. B.P in the 
deepest wells in the coastal zones. 
 
The expected changes in the abundance and proportions of the major dissolved ions was 
observed along the main flow lines. Calcium bicarbonate waters are found in the main 
recharge zones, where rapid circulation of groundwater occurs. Sodium bicarbonate waters 
are found in the central section of the aquifer, as a result of cation exchange with clay 
minerals in the aquifer matrix. Finally, sodium chloride waters were found in the deepest 
wells, close to the seashore. The combined use of hydrochemistry and stable isotopes 
indicated that the salinization in the deepest wells is the result of the geochemical evolution 
with the aquifer matrix rather than seawater encroachment.  
 
Although most of the rivers crossing the area only present high salinity close to the coastal 
areas, especially at high tide levels, the presence of thick clay horizons prevent seawater to 
affect deep groundwater. Only shallow wells located close to the rivers or deep wells poorly 
constructed are affected by present-day seawater intrusion in the Guayas aquifer. 


