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Mechanical property studies have been conducted on deep ice core samples to understand the
flow dynamics of large polar ice sheets. Uniaxial compression tests were done both on the Dye
3 and GRIP ice core samples from Greenland. The stress axis is inclined 45 degree from core
axis in order to have information on horizontal shear deformation behavior of an ice sheet. The
results were analyzed by using an enhancement factor, E. C-axis orientation fabric is a
dominant factor for E values and can be estimated from vertical compression strain (N. AZUMA
and A. HiGasHI, 19895) if preferred orientation is developed by crystal rotation process without
recrystalization. E values from Dye 3 and GRIP samples were plotted with normalized depth
(=depth/ice thickness), which is a measure of vertical compression strain. Down to a depth
around 60% of ice thickness, the E value stays constant around |, and increases below that depth
as expected from the single maximum fabric in deeper places. Below a depth around 70% of ice
thickness, E exceeds about 10 and E of GRIP ice samples is higher than that of Dye 3 samples
in general. This difference could be attributed to chemical impurity contents and/or ice
stratigraphic features such as cloudy bands.
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