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Summary

Measurements of the electric conductivity of single crystals of ice collected at the
Mendenhall glacier in Alaska were carried out in May, 1968. The water permeability
through glacier ice was also calculated.

Single crystals of ice were used for the measurements of the electric conductivity.
These single crystals of ice were collected at the five different sites of the surface of
the glacies, A, B, C, D, and E transversing the lower part of the galcier as shown in
Fig. 1. In order to know the vertical profile of the electric conductivity, ice core of
7 cm in diameter and 7m in length was drilled.

The electric conductivity o, was calculated by the use of the following equation,

g =¢w,

where ¢7 is the dielectric loss, w is the frequency and ¢ is the constant value. Meas-
urements were all done at the temperature of —4°C. The results obtained were shown
in Fig. 3. The electric resistivity extraporated to the zero frequency was in the order
of 10M&2/m and this value was equal to those obtained by others macroscopically at
other temperate glaciers.

Glacier ice was able to be divided into two groups with respect to the electric
conductivity. The ice samples collected at the site having high flow velocity of the
glacier (20 cm/day) had a higher electric conductivity than the ice samples collected at
the site of low flow velocity. _

The vertical distribution of the electric conductivity of ice was shown in Fig. 4.
The electric conductivity decreased its value in wave shape with depth. Three layers
were identified from the point of the electric conductivity ; 0-2m, 2m-4.5m, 45 m-7 m.
The ice having low electric conductivity corresponded to the ice layer of small grains
of ice.

Liquid water percolated through the glacier ice and filled the drilling hole. Water
level in the hole was measured from the depth of 450 cm for 90 minutes in every
three minutes and from the depth of 320 cm for 180 minutes in every three minutes
(Fig. 5). The velocity of the increase of the water level was 60 cm/hour at the depth
of 450 cm and 40 cm/hour at the depth of 250 cm (Fig. 5).

The Kirkham’s formula was used to calculate the coefficient of a permeability, K,
of glacier ice,

R 4H
SD 4T >
where R is the radius of the hole, D is the depth of the hole from the final water
level, 4H is the increment of the water level within 47 seconds. S is the coefficient

K = 0617-

which is determined from the value of R, H and D.
The calculated value of the coefficient of the permeabilty was 6X107%cm/sec. This

value is equal to that of the compact silt.



