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TABLE 2. Data on Compressibility of Ice
Linear Compressibility,
Mb~1 Volume
Ts Compressibility,
Data Source °C 1c lle Mb-1

Jona and Scherrer [1952] -16 3.7 37 11.1
Bass et al. [1957] -10 4.1 4.6 12.8
Dantl [1969] -10 4.0 4.7 12.7
Richards and Speyers [1914] -7 12
This paper -10 3.7 3.6 11

offsets registered with ice at the test pressure
decreased to 0 when the pressure was reduced to
0 would indicate that the deformation is en-
tirely elastic. All factors considered, the over-all
accuracy of the linear compressibility of ice
obtained with this technique is about 10%.

Materials tested. Three types of ice were
tested: single-crystal ice prepared by the tech-
nique of zone refining, single-crystal ice ob-
tained from the terminus of the Mendenhall
glacier, Alaska, and polycrystalline ice prepared
in the laboratory. The single-crystal specimens
were carefully oriented by optical methods to
permit measurements of compressibility in di-
rections parallel and perpendicular to the crys-
tallographic ¢ axis. All specimens were micro-
scopically flawless; they lacked all trace of
bubbles and cracks, appeared completely devoid
of small angle boundaries, and contained neg-
ligible quantities of impurities, dissolved or
solid.

REsvLTs

Data are presented in Table 1. Linear com-
pressibility of single crystals is given for the two
principal directions, parallel and perpendicular
to the crystallographic ¢ axis. Small differences
between the parallel and perpendicular direc-
tions for a particular type of single crystal are
probably not too significant when the over-all
109 error in this method is considered. How-
ever, both the laboratory-grown crystal and the
polycrystalline specimen exhibit a somewhat
lower compressibility (3.5-3.6 Mb™) than the
single-crystal ice from the Mendenhall glacier
(3.9 Mb™). If these differences are significant,
they could possibly be attributed to the greater
elasticity of the naturally occurring ice, which
is known to have undergone a long history of
annealing recrystallization at the terminus of the
Mendenhall glacier.

The mean value of all measurements in the
pressure range 0-0.31 kb at —10°C is 3.7 Mb™.
Because of the small difference in compressibil-
ity (<10%) between the two principal direc-
tions of crystallographic orientation in ice, the
volume compressibility of ice should be approxi-
mately equal to 3 times the mean linear com-
pressibility, i.e, 3 X 3.7 Mb™ = 11.1 Mb™.

Comparisons with published data on the com-
pressibility of ice are shown in Table 2. The
data of Jona and Scherrer [1952], Bass et al.
[1957], and Dantl [1969] were calculated from
measurements of the elastic constants of single-
crystal ice; those of Richards and Speyers
[1914] are a direct determination. Some spread
of values is evident. However, the results indi-
cate that the linear compressibilities perpendic-
ular and parallel to the ¢ axis agree within 10%,
except for Dantl’s data, for which the differ-
ence is about 189, and that the volume com-
pressibilities are in good agreement with the
direct experimental value of Richards and
Speyers and are in disagreement with the meas-
urements of Bridgman.
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