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It has previously been suggested (Maccagnan 1981) that 
the de conductivity of the ice of polar ice sheets could be 
due to the presence of liquid layers at grain boundaries. 
These layers would consist of acids at concentrations 
determined by conventional phase diagrams of acid/ water/ ice 
mixtures; the size of the layers for a given temperature 
would be determined by the bulk concentration of 
impuntIes. Thermodynamic arguments suggest that it is 
plausible that the liquid will be localized at the junction of 
three grains in preference to wetting all grain boundary 
surfaces. With these assumptions we have formulated a 
model (Wolff and Paren 1984) from which the conductivity 
(and its temperature dependence) may be calculated for any 
impurity concentration. Using acid concentrations typical of 
the ice of polar regions we derive similar conductivities to 
those found in deep impermeable polar ice using field and 
laboratory methods of conductivity measurement. Polar ice 
has only a narrow range of conductivity and is in 
agreement with the model since we find a correspondingly 
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small range in acidity between ice samples from mantlme 
and continental sites in both polar regions. Previous theo ries 
based on incorporating impuntles into the ice lattice, 
leading to a change of ionic balance, fail to predict the 
observed conductivities from a knowledge of the acid ity. If 
the model is proven, it would have important implications 
for the interpretation of conduction phenomena such as the 
layering observed in radio echo sounding . 
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