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Abstract: A tripartite seismic array was established in Syowa Station (69°S, 39°E) in 1987 for studying the local
seismicity. Ten micro-earthquakes were recorded by the tripartite array during 20 months from June 1987 to January
1989. These earthquakes are located in the geological and geomorphological structural boundaries of the coastal area
in the Antarctic continent and offshore. There are many well-developed elevated beaches and marine terraces in the
coastal ice-free area of the Antarctic continent. These have been formed by the relative lowering of sea level, caused
by the crustal uplift after deglaciation. It seems that the local micro-earthquakes are caused by the tectonic stresses
which are accumulated by the slow-moving crustal uplift. A trend of the lowering of sea level at Syowa Station with
the rate of about 1 cm/y was found by the detailed data processing using the well-controlled sea level data from 1981
to 1987. The micro- and small-earthquakes which were recorded during a recent four year period 1987-1990

correspond well with the inferred crustal uplift of 1 cm/y.
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Seismic Observation Network at Syowa Station

The seismic observation at the Japanese Antarctic Station,
Syowa in Liitzow-Holm Bay, East Antarctica was started in
1959 with a vertical component short-period seismograph
(HES; Hagiwara’s Electromagnetic Seismograph, To =
1.0 s). Two horizontal-component seismographs were in-
stalled in 1961. The location and elevation of seismographs
are 69°00’ 31.7” S, 39°35' 31.6" E and 20 m. After being
closed for four years, Syowa Station was reopened in 1966
and the seismic observations with a three-component short-
period seismograph were resumed. A three-component long-
period seismograph of Press-Ewing type was installed at
Syowa Station in 1967 and seismic observations with the
long- and short-periods seismographs have been continued
since then (Kaminuma et al., 1969).

A tripartite seismic array with three-component seismo-
graphs was established at Syowa Station, in 1987 for studying
the local seismicity around Syowa Station and the propagation
characteristics of seismic waves under the east Antarctic
shield area which is one of the most stable continents on the
earth (Kaminuma and Akamatsu, 1987; Akamatsu et al.,
1988). The observations by the network continued until the
end of 1989.

The seismic observation network consisted of three sites
with a three-component 1-s seismograph at Syowa Station
(SYO), Tottuki Point (TOT) and Langhovde (LAN). TOT
and LAN were located on outcrops at the edge of the east
Antarctic shield. These two stations were linked by radio-
telemetry to Earth Science Laboratory at Syowa Station.
The distances between the sites ranged from 15 to 30 km
(Akamatsu et al., 1988). A smaller tripartite array with three
1-s vertical seismographs was operated in East Ongul Island
from February 1988 to December 1989. The seismic signals
were transmitted by cable to the recording system at the
Earth Science Laboratory (Akamatsu et al., 1989).

Seismic Activity

More than 17,000 events were recorded during 29 months
from June 1987 to October 1989. About 25 percent of the
total events were sea-ice shocks, 66 percent were icequakes,
8 percent were teleseisms and 1 percent were events caused
by glacier movements. Only ten local events were located by
the system during the 20 months from June 1987 to January
1989 as shown in Fig. 1. The location errors were not
determined because S-P intervals of only three stations were
used for the location determination. The magnitude ranges
from —0.8 to 3.0, however, most of the local events being
micro-earthquakes in the range of 1.0-3.0 (Akamatsu et al.,
1989).

Five events out of ten are located along the Prince Olav
Coast, three are in Liitzow-Holm Bay and the others are in
the offing about 200 km northwest from the Riiser-Larsen
Peninsula.

Magnitudes of the two events on May 24 and 26, 1988
located near the Langhovde glacier are 0.2 and —0.8. The
event of May 26 is inferred to be the aftershock of the event
of May 24 on the basis their magnitudes (Akamatsu et al.,
1989). Three aftershocks of the November 7, 1987 event
were recognized on the seismograms of the routine seismic
observation. These two events of May 24 and November 7
are the mainshock-aftershock type among the micro-seismic
activity around Syowa Station (Akamatsu et al., 1989).

The earthquake of June 10, 1987 has about 20s S-P time
at Syowa Station and a magnitude of 2.6. It must be pointed
out that nine events with similar wave forms and nearly the
same S-P times of 20-21 s were recorded during the prelimi-
nary observation period from March to May 1987, but no
such event was recorded after the June 10 event. Akamatsu
et al. (1988) mentioned that these earthquakes are located in
the boundary between the two geological complexes, Liitzow-
Holm Complex and Rayner Complex. The earthquakes are
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Fig. I. The locations of local earthquakes with magnitude in the parenthesis in the vicinity of Syowa Station recorded

from June 1987 to January 1990.

considered to be tectonic earthquakes occurring along the
geological fault, and a kind of earthquake swarm.

Two events of December 22 and 23, 1987 located near
TOT have similar magnitudes, being 1.0 and 0.9 and their
wave forms are alike. The two events are probably a twin
shock.

The events located in the offing 200 km northwest from
the Riiser-Larsen Peninsula have relatively large magnitudes
among the earthquakes detected by the network. As the
earthquakes, which occurred in the area, were far away from
the network, only the ones with magnitudes larger than
about 3 (small-earthquake) may have been detected.
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Fig. 2. The annual number of local earthquakes in the vicinity of
Syowa Station counted on the seismograms of the routine obser-
vation and the tripartite array from 1972 to 1990. The arrows
indicate that the actual number of earthquakes is more than that
shown in the figure. The solid lines show the periods during which
no local earthquakes were detected in spite of seismologists were
wintering and scaling seismogram carefully during that time.
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Although the seismic activity in the vicinity of Syowa
Station is very low, one could still identify: swarms,
mainshock-aftershocks, twin shocks and other types. This
pattern of seismic activities is similar to Japan which is
seismically very active.

Figure 2 shows the annual number of micro-earthquakes
counted on the seismograms of the routine observation and
the tripartite seismic array at Syowa Station from 1972 to
1990. As the magnification of the seismographs is not the
same throughout the period, the figure does not reflect true
seismicity but the minimum number of local earthquakes
detected on the seismograms. The arrows in Fig. 2 indicate
that the number of earthquakes occurred is more than that
shown in the figure. The solid lines in 1976 and 1979-1982
show the periods when no local-earthquakes were detected
in spite of the seismologists wintering during that time and
carefully examining the seismograms. The local earthquakes
occurred only during 1972-73 and 1987-90. It must be
noted that only a small number of earthquakes were recorded
during 1987-90, and local-earthquakes occur intermittently
in the vicinity of Syowa Station.

Elevated Beaches

There are many well-developed elevated beaches and
marine terraces in the broad coastal ice-free areas of the
Antarctic continent. Well-developed elevated beaches and
the marine terraces are found around Syowa Station and
along the eastern coast of Liitzow-Holm Bay. These elevated
beaches and marine terraces have been formed by the
relative lowering of sea level caused by the crustal uplift
after deglaciation (Omoto, 1977; Yoshida and Moriwaki,
1979). The maximum height of elevated beaches around
Syowa Station is 22 m in East Ongul Island, 19 m in Tedya
(Island), 3 km south from East Ongul Island, and 35 m in
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Fig. 3. The location of Syowa Station. The tripartite seismic array with three-component seismographs around Syowa
Station operated from June 1987 to October 1989. The small tripartite array (W, S and E) in East Ongul Island was
occupied from February 1988 to December 1989. The maximum height of elevated beaches around Syowa Station.
The origin of the horizontal axis is taken as the edge of the continent, the front of the Antarctic ice sheet.
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