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Résumé

Elastic wave propagation was studied in the fast ice, on the Okhotsk Sea coast of
Hokkaido in February 1959. Ice thicknesses varied from 14 to 26 cm, water depths were
about 3 meters. The apparatus and method here used were the same which have been
used extensively in seismic prospecting. The waves were generated by an electric
blasti_ng cap placed in the ice, or by the mechanical impacts of dropping a 4 kg iron
ball from 50 cm height upon the surface of the ice. The measured velocities of the
elastic waves and values of the elastic constants at mean temperature —15°C were
given as follows.

Longitudinal velocity in the thin plate: 2000 m/s
Shear velocity in the thin plate : 1090 m/s
Poisson’s ratio: 0.38

Young’s modulus: 2.9x10% dynes/cm?

The longitudinal velocity was considerably slow. This was attributed to the condition
of the ice, of which the mean density was 0.84, and 7% of the volume was permeated
by sea water. The Young's modulus agreed practically with the value measured by the
resonance vibration method for rectangular bars of the same sea ice.



Mok o B KON E 169

Dispersive flexural waves were revealed on the seismographs, used to study the
propagation of elastic waves in the sea ice. The group velocity of these waves was
represented by the empirical formula U=c (vh):, where v is the frequency and % is the
thickness of the ice in meters. The constants ¢ and # may be determined by the con-
ditions, i.e., the_d longitudinal velocity of the ice, the internal friction of the ice, the depth
of the water, etc.,, but the number of the seismic shooting records obtained here was
~ not so many that these constants may be said to be represented explicitly by the con-
ditions of the ice.

The energy dissipation of the shock waves generated from the line source was given
by E=E. 4%, where E, is the sound intensity of the shock waves at 1 m distance from
the source, and 4 is the distance measured in meters. The sound intensity E(v) in the
narrow frequency bands which were separated from the shock waves by a 1/3 octave
band pass filter was given by E(v)=FE, (v)exp[—a (¥)-4]. The frequency characteristic
of the attenuation constants a (1) was found to characterize the construction of the sea
ice.



