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Icequakes around Syowa Station, Antarctica

Katsutada KaminuMma® and Toshio HANEDA**

Abstract: Three types of icequakes were observed by the tripartite seismolog-
ical network at Japanese Antarctic station, Syowa during the period from
February 1976 to January 1977. The types are; (1) shocks with a sharp initial
phase (named Type I), (2) shocks with a small or unidentified amplitude of
initial phase (named Type II), and (3) swarms.

More than 80000 shocks of Type I and about 80 of Type II occurred
through the year. A large number of shocks of Type I occurred in the austral
winter season, whereas the number of Type II shocks was larger in summer
than in winter. No correlations are identified between the icequake occurrence
and the air temperature change, and between that and the sea level change.

The features of icequakes suggest that the shocks of Type II are caused by
fractures in the ice near the shelf edge of ice sheet, giving rise to the calving
of icebergs and so on.

Swarms are estimated to be caused by the temperature changes.
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Fig. 1. Frequency-magnification curve of vertical seismograph of the tripartite
seismological network at Syowa Station, Antarctica.
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Fig. 2. The tripartite seismological network at Syowa Station, East
Ongul Island, Antarctica.
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(@) An example with high frequency wave form.
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(b) An example with not so high frequency as Fig. 3a.
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Fig. 3. A typical seismogram of icequake with a sharp initial motion
recorded at Syowa Station. The shock of this type s named

Type 1.

Fig. 4. A typical seismogram of icequake with an unidentified or
Jittle initial motion recorded at Syowa Station. The shock

of this type is named Type I1.
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Fig. 5. An example of icequake swarm.
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Fig. 6. The daily frequency of Type I icequakes and the mean temperature
recorded at Syowa Station during February, 1976 and January, 1977.
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Fig. 8. The occurrence month and duration time of icequake swarms.
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Fig. 9. Frequencies of air temperature change accompanying icequake
occurrences of Type I within one hour after that temperature
change.



143

No. 65. 1979) - G S ke
N h=2
50|
100[-
so0|-
E ‘ 2 3 4 5 &%/

-5 -4 -3 -2 = 0
de/dt

10 T EDKEEAFEAE LICkeD £ OFEART 2 RER O SIRZ (L HI B E £

Fg. 10. Frequencies of air temperature change accompanying icequake
occurrences of Type I within two hours after that temperature

change.
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Fig. 11. The hourly occurrence of icequakes of Type I and II.
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Fig. 13. Frequencies of sea level change within one hour.
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Fig. 14. The direction of wave propagation determined from the arrival
in order to the three stations.
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