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Summary

Sea ice has a complex crystal structure, e.g. thin layers of brine and brine channels.
The internal structure of sea ice has been studied commonly using thin sections sliced hori-
zontally or vertically at selected intervals from sea ice specimens. However, because the

method invariably results in the destruction of the samples, it is not possible to determine the
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mechanical properties of the ice that has been structurally characterized. In order to over-
come these difficulties non-destructive observations of the internal structure of sea ice were
made with X-ray computed tomography (CT scanner).

In the present study we used sea ice specimens grown experimentally, the one from seed
ice whose crystallographic orientations were known and the other using no seed ice. When
sea ice was grown up to the thickness of approximately 90 mm at a constant growth rate of
1 mm/hr, it was removed and then cut vertically to a cross-sectional area of 140 X130 mm.
An insulation box in which the specimen was packed with dry ice was mounted on the CT
scanner operated for medical treatment.

Horizontal CT images of 39 layers were obtained at intervals of 2 mm from both speci-
mens. Horizontal CT images of the upper part of the ice layers were shown in Figs. 2(a)
and 6(a), in which the X-ray absorption rate is indicated by the degree of shading. Char-
acteristic brine channel patterns are clearly identifiable in the figures. A noticeable increase
in the light areas corresponding cavities is clearly seen in Fig. 3 (a), showing that the lower
portion of the sea ice specimen is extremely porous. Figures 2(b), 3(b) and 6(b) illustrate
the corresponding photographs, taken by the conventional method, of horizontal sections at
the same depth as Figs. of (a). It is clearly shown that CT images represent the internal
structure of sea ice in great accuracy. Vertical CT images of 20 layers were also taken at
the same intervals as the horizontal. Brine channels were evidently observed to grow vertically
and brine layers included between pure ice platelets were obviously recognized (Figs. 5 and 7
of vertical CT images). Some of the brine layers were connected with the brine channels and
formed the tributary tubes of the main channels.

The results demonstrate that the CT scanner is useful in examining the internal structure
of sea ice, in which the CT scanner can reveal many characteristic sea ice features without

destroying the test specimen.



