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The area around Cuxhaven und Bremerhaven between the Elbe estuary and the 
Weser estuary has been studied intensively geophysically and hydrogeologically 
in order to secure the fresh water supply of the area. Salt water intrusions into 
the coastal aquifer were long known but the occurrence of a relatively shallow 
isolated salt water body (10-15 m below surface) was revealed only recently by 
a thorough geophysical study subsequently followed by groundwater exploration 
drilling, test pumping and a hydrochemical analysis of the groundwater.  
The geophysical investigations comprised of VES measurements along profiles, 
one 2D geoelectrical section, SIP measurements, geophysical borehole logging, 
and a helicopter borne EM survey covering the whole area. Since low electrical 
resistivities are ambiguous as they may be caused by either saline water or clay, 
interpretation in terms of saline water often remains doubtful. The helicopter 
borne survey, however, enabled the mapping of the resistivity distribution with 
high spatial resolution. The isolated salt water body at a depth of some 10-15 m 
below surface was clearly identified by interpreting not only the resistivity but 
also the spatial variability of the resistivity. Thorough reinterpretation of the 
ground based geophysical measurements revealed a saline water layer on top of 
Eemian clay. The thickness of the saline water layer varies but appears to never 
exceed 5.0 m. On top of the saline water, fresh water is found and artificial 
drainage leads to a shallow freshwater circulation near the surface. Below the 
Eemian clay fresh water has been detected that is recharged at a distance of 
some km on the Geest ridge. According to the hydraulic equilibrium conditions 
the “classical” salt-fresh water transition zone can be detected at increasing 
depths with greater distances from the coast line. 
Hydrochemical studies determined a salt content of 11 g/l in the shallow 
saltwater body. An increased alkalinity is observed. Reduction of salt water 
associated sulfate enables the degradation of organic matter, while oxidants are 
almost abundant in the fresh water areas. A marine origin of the salt water was 
inferred from element ratio analysis. Accordingly, the salt water body was 
interpreted as a relict from one of several flooding events. These are 
documented by the geological records of the region. Further information of the 
salinisation process shall be by given previewed investigations on stabile 
isotopes. 


