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In groundwater studies resistivity measurements are frequently used for the detection 
of saline water. The method, however, achieves dubious results in a clayey 
environment on account of the ambiguity of the resistivity that may be caused by 
saline water and clay alike. Aiming at the discrimination between clay and saline 
water measurements of the frequency dependence of the resistivity is often 
recommended. This method, however, also meets varied success. The polarisation 
effect is strongly affected by saturation and clay type and disappears with increasing 
salinity even in clay. 
In the region between Cuxhaven and Bremerhaven in Lower Saxony, Germany, the 
coastal aquifers are studied using vertical electrical soundings (VES), Spectral 
induced polarisation (SIP), helicopter borne electromagnetics (HEM), gravimetric 
measurements and seismics. Additional investigation drilling, isotope analysis and 
hydrochemical measurements enable the development of a geohydrological 
conceptual model of the area.  
Near Cuxhaven-Lüdingworth the VES-Profile discovers two low resistivity layers (<7 
Ohm m) on top of a fresh water filled sandy aquifer. The historical resistivity data in 
the general area of Bremerhaven/Cuxhaven reveal that in this environment resistivity 
values below 7 Ohm m are almost exclusively found in saline aquifers. The SIP 
measurements of the layers are inconclusive. Minor phase shifts and high errors 
seriously hamper the interpretation. 
Aided by the HEM-measurements the spatial extend of the low resistivity layer can 
be determined as some 16 km2. The HEM measurements enable the analysis of the 
lateral heterogeneity of the low resistivity layer. This is highly heterogeneous unlike 
typical clay layers in the area. It is therefore concluded that this low resistivity zone 
delineates a perched saline aquifer on top of an Eemian clay lens in a fresh water 
environment. Subsequent investigation drilling into the perched aquifer revealed 
water conductivities of some 12000 µS/cm. 


