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ON THE D.C. ELECTRICAL CONDUCTIVITY AND ACIDITY OF POLAR ICE CORES 

C.H. HAMMER 

Department o f  G l a c i o l o g y ,  Geophys ica l  Ins t i tu te ,  U n i v e r s i t y  o f  
Copenhagen, DK-2200 Copenhagen, Denmark 

Abstract : The electrical conductivity method, ECM is a method, which has 
proven to be a powerfull tool in glaciology, as it serves to indicate ice layers of 
high acidity in polar ice cores (1) : such layers are often associated with 
deposition of acid products from volcanic eruptions. The ECM technique has also been 
applied to infer seasonal changes in ice acidity as well as to indicate layers of 
low acidity and alkaline ice ( I ) ,  (2) and (3). 
Presently a controversy exists concerning the precision of the method, especially 
for ice core acidities in the range of neutral to approximately S/ceq.H+/kg ice (4). 
In this paper an attempt is made to discuss both the cause for this controversy and 
to present data, which suggest, that the ECM is a quantitative method if applied 
correctly. 
The paper is divided into two parts : 

1) Acidity, pH and ECM 
2) Some electrical conduction experiments on polar ice cores. 

The second part should help to solve the problem of d.c. electrical conduction of 
polar ice. Among the experiments are e.g. the measuring of activation energies of 
low and high conductive layers in the Byrd ice core ; the temperature range from 
-7OC to -43OC. 
Finally the conduction mechanism will be discussed in terms of the mobility of 
charge carriers in ice, electrical field and charge transfer at the electrodes. 
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COMMENTS 

T.H. JACKA 

Is the dating of the conductivity measurements carried out by counting 518(0) 
annual layers, or by matching the conductivity measurements themselves to known 
past events such as volcanic eruptions, and by counting annual layers detected by 
the conductivity measurements? 

Answer : 

The dating is performed by crossdating seasonal variations of d18(0) and continuous 
conductivity data. We have not yet used the volcanic events to change to timescale ; 
when more ice cores (dated in this way) becomes available, we will compare the 
dating of the cores in order to remove subtle years. In the latter case we will use 
the volcanic events to adjust the dating if necessary. This will be important, when 
comparing different cores by time series analysis. 
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