HOKKAIDO UNIVERSITY

Title IR DTG & & SR 75 1 D B R
Author (s) K, HERSE; OHTOMO, Mutsumi; E3E, FER fib
Citation EERIE, YHEE, 41, 151-158
Issue Date 1983-03-22
Doc URL https://hdl. handle.net/2115/18466
Type departmental bulletin paper
File Information 41 p151-158. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Mutsumi OHTOMO and Gorow WAKAHAMA 1982 Correlation Between Shape and
Crystallographic Axes of Single Crystals in Glacier Ices. Low Temperature Science,
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Length of shortest axis and Length of middle axis and Length of longest axis and
its crystallographic orienta- its crystallographic orienta- its crystallographic orienta-
tion tion tion
5cm c-axis 5cm b-axis 10 em a-axis
7 b 9 c 10 a
5 b 7 c 9 a
4 c 8 b 13 a
7 c 8 b 12 a
7 c 7 b 15 a
7 b 9 a 16 a
7 c 11 b 16 a
6 b 9 c 20 a
4 c 8 b 11 a
6 c 6 b 1 a
4 c 8 b 11 a
4 c 6 b 10 a
-7 c 7 b it a
6 c it b 15 a
’ 6 c 6 b 15 a
7 9 a 10 c
7 c .9 b 11 a
5 c 7 b 10 a
5 c 8 b 13 a
6 c 6 b 12 a
6 c 8 b 1 a
4 c 8 b 12 a
4 c 8 b 13 a
3 c 7 b 10 a
6 c 9 b 13 a
6 a 11 c 17
4 c 4 b 12 a
5 c i1 b 14 a
7 c 8 b 12 a
4 c 6 b 10 a
5 c 5 b 9 a
5 c 8 a 15
5 c 6 b 12 a
5 c 7 b 11 a
6 c 9 b 13 a

mean length of the shortest axis
mean length of the longest axis

c-axis: <0001), a-axis: <1120), b-axis: (1010}

Mean axial ratio (R)= =0.31
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Length of shortest axis and
its crystallographic orienta-
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5 c 5 b 8 a
2 c 2 b 4 a
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4 b 6 ¢ 10 a

Mean axial ratio (R)=0.46
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Summary

Studies were made of a correlation between the crystallographic axes and shape of an
individual single crystal of a crystalline aggregate, using two samples, which had a typical
fabrics pattern of the four-maxima type, one from Mendenhall Glacier, Alaska, U. S. A. (Fig. 1)
and the other a boring core at a depth of 324 m of Cape Folger, Antarctica (Fig. 2). The
individual grain of the crystalline aggregate was approximated to an ellipsoid, then the length
of three axes of the ellipsoid were measured. The samples had a flattened and elongated
form. Mean axial ratio (R) was 0.31 for the Mendenhall Glacier ice (Table 1), and 0.46 for
the Cape Folger boring core (Table 2). Crystallographic axes of the single crystal were deter-
mined by the method of optical reflection utilizing a piece of hoar condensed on the surface
of the crystal, or by x-ray Laue photography. The result shows that the crystallographic
axes correlated in most cases with the axes of the ellipsoid ; that is, the longest and the shortest
axis of the ellipsoid are coincident with one of the a-axes and the c-axis of a crystal respec-
tively (Tables 1 and 2).

As it is considered sufficiently well that the crystalline aggregate formed by such elongated
crystals may have a stereologically oriented structure, samples were analyzed by introducing
the stereological method. No sign of linear oriented structure was given from both samples.
The Mendenhall Glacier sample showed almost an isometric structure (Figs. 4-a and b), and
the Cape Folger boring core sample indicated a planar oriented structure. If the correlation
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is originated by the effect of glacier flow, it is strongly supposed that the result of the stereolog-

cal analysis shows a linear oriented structure. Consequently, it is considered that the factor

in determining the shape of the individual crystal of a glacier is not glacial flow but anisotropy

in growth rate while it grows in the glacier or the ice sheet.



