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SALT WATER INTRUSION IN THE AVEIRO CRETACEOUS AQUIFER. A REALITY, A MYTH OR 
JUST A RISK? 
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The Aveiro Cretaceous multilayer aquifer has been intensively exploited for the last 50 years 
leading to a gradual decline in the piezometric surface and threatening the natural balance of 
this aquifer system. Being a coastal aquifer with limited natural recharge and with 
hydrodynamic data indicating that seawater may flow inland into the aquifer, there is an 
elemental question that should be raised: is there salt water intrusion? 
Considering the fact that there is salt water intrusion when sea water flows (permanently or 
temporally) inland into the aquifer replacing continental fresh water, the answer to the 
previous question can only be given if the hydraulic potential in the submarine border of the 
aquifer is know. However, there is very limited information about these parameters on the 
offshore part of the Aveiro Cretaceous aquifer: is there direct contact between sea water and 
fresh water in the aquifer? How far is this contact from the coast? What are the hydraulic 
heads in this contact? Or, the observed decline in the piezometric surface along the coastline 
has any effect on the aquifer/ sea water border? And, considering that it is a multilayer 
aquifer, what does it happen with each individual aquifer layer? If there is salt water intrusion 
in some of the aquifer layers, are the adjacent layers also affected?  
So far, the observation and interpretations carried out in the continental part of this coastal 
aquifer are not sufficient for providing conclusive answers to these questions, mainly due to 
the lack of knowledge about the offshore part of the aquifer, where probably most of the 
water in the aquifer system is stored. 
This paper summarises the available information on the aquifer that could contribute for 
assessing if salt water intrusion is a reality, a myth or just a risk to the aquifer. 
Aquifer hydrodynamic data indicate that seawater may flow inland into the aquifer in the area 
between Torreira-Costa Nova. However, an artesian borehole (12 m above m.s.l.) was drilled 
in April 2002 in the Aveiro Cretaceous aquifer at the Areão beach (south of Vagueira). Could 
this artesianism indicate that the offshore extension of the aquifer is so important that the 
effect of the observed piezometric depression has no impact on the offshore border of the 
aquifer?  
Groundwater geochemistry and hydrochemical ratios indicate that we are in presence of a 
fresh aquifer and that the flushing processes are still dominant. Isotopic data also indicate a 
gradual ageing of the aquifer groundwater from the recharge area (3 to 5 ka) towards the coast 
(>30 ka), with no indication of mixing with modern seawater. Moreover, noble gases 
determinations reveal that groundwaters in the central part of the aquifer have been recharge 
during the Last Glacial Maximum (LGM), when the sea level was at 120 to 140 metres below 
present day mean sea level position. Higher hydraulic gradients (~0.004) during the LGM or 
even before LGM could have accelerated the complete refreshing of the aquifer, with fresh 
water flushing the original formation water.  
The available data seem to indicate that there are still conditions for the aquifer to discharge 
offshore if the prevailing geological conditions are adequate (existence of a thick confining 
layer). The conclusive answer to this question is crucial for the future management and 
preservation of water resources in this strategic aquifer for the Aveiro region. 
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