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DIGITAL SEISMOGRAPH AT SYOWA STATION, ANTARCTICA
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Abstract: A three-component broadband STS (Streckeisen Seismometer) seismograph was installed at Syowa
Station in 1989, to obtain precise (digital) seismic records for the study of the earth’s interior and earthquakes. The
STS observation system at Syowa Station is described and some examples of digital seismogram are given. The STS
system has two different outputs, BRB (Broad-Band: 0.1 ~ 20 s/0.1 ~ 360 s) and LP (Long-Period:longer than 20 s),
with a dynamic range of at least 120 dB. Seismic signals are recorded in digital form together with analog seismogram
for monitoring. The BRB output is currently recorded with a long-term thermal pen recorder and the digital recording
system by use of personal computers. Meanwhile the LP output is recorded with the pen recorder and the cassette
logger. Well recorded events, most of which are large events, are compiled into floppy disks from the digital recording
system approximately once a week. Some examples of the digital records were transmitted successfully to National
Institute of Polar Research, Japan via the satellite telecommunication system from Syowa Station.
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Introduction

The Federation of Digital Broadband Seismograph Net-
work (FDSN) was founded in 1986 for the study on earth-
quakes and the earth’s interior, which is officially sanc-
tioned by the International Union of Geodesy and Geophysics
(IUGG). As the Japanese contribution to the FDSN research
program, a projectis proposed to deploy seismographs in the
western Pacific, eastern Asia and southeastern Asia. The
project is named the POSEIDON (Pacific Orient Seismic
Digital Observation Network) Project.

The POSEIDON Project planned to install a set of
broadband digital seismographs at Syowa Station (69°00'S,
39°35'E), Antarctica, in addition to the three-component of
short-period and long-period seismographs which have been
in operation since 1966 (Kaminumaet al., 1968; Kaminuma,
1969). Although Syowa Station is far from the western
Pacific and Asia, the seismic station, when combined with
a few other Antarctic stations, will provide important data
for studying the Earth’s interior from a global point of view.
A three-component broadband digital seismograph was
installed at Syowa Station in 1989, and the observation
system was developed in 1990.

STS (Streckeisen Seismometer) was installed at Syowa
Station by the 30th Japanese Antarctic Research Expedition
(JARE-30) as the seismometer of broadband digital seis-
mographs in February 1989. Syowa Station became the
second digital seismic station in Antarctica followed by
Dumont d’Urville (66°40'S, 140°01'E), a French
GEOSCOPE observatory. The observation system of STS
was developed and improved by JARE-31in 1990. The STS
observation system at Syowa Station will be introduced and
some examples of digital seismograms are presented here.

Observation System
The STS system has two different outputs, Broad-Band
(BRB) and Long-Period (LP). The BRB output has the

natural period from 0.1 s to 20 s or from 0.1 s to 360 s. The
LP output has a natural period of longer than 20 s. The
velocity response at BRB output is shown in Fig. 1. The
seismic signal is recorded in digital form together with
analog seismogram for monitoring. In Fig. 2, a schematic
diagram of the STS recording system at Syowa Station is
shown.

The three-component seismograph and the feedback-
amplifier-boxes are installed in the seismographic room.
The seismographs are placed on the concrete platform in the
room. The recording systems are installed in the Earth
Science Laboratory. Seismic signal is transmitted by cable
wire of about 600 m from the seismographic room to Earth
Science Laboratory. The recording system consists of a
long-term thermal pen recorder and a digital recording
system using personal computers for the monitoring and the
digital recording of BRB output, a pen recorder and a
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Fig. 1. Velocity response of BRB (Broad Band) output of the STS
seismometer.
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Fig. 2. A schematic diagram of STS seismic recording system at Syowa Station.
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Fig. 3. A view of STS seismometer in the seismographic room,
Syowa Station.

cassette logger for the monitoring and the digital recording
of LP output.

A penrecorder, a cassette logger for recording LP output,
and the adjuster for zero positioning of pendulums have
been installed at the Earth Science Laboratory since 1990.
The positions of the pendulums have also been continuously
monitored at the Earth Science Laboratory to control the
drift of the pendulums. The adjuster (for zero positioning)
has made it possible to control the positions of the pendu-
lums remotely (through the connector box) from the Earth
Science Laboratory. The temperature in the seismographic
room around the STS seismographs has been also recorded
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continuously by a pen recorder in the Earth Science Labo-
ratory for monitoring and studying the relation between
temperature change in the seismographic room and the drift
of the pendulums.

Figure 3 shows a view of installation of the STS seismo-
graphs in the seismographic room.

Observation

The BRB output is currently recorded on one of the long-
term thermal pen recorders and the digital recording system.
The LP output is also recorded on pen recorder and cassette
logger. Only the larger events are transferred to floppy disks
from the digital recording system, approximately once a
week. The digital record can be transmitted to National
Institute of Polar Research, Japan via the satellite telecom-
munication system.

Figure 4(a) shows the output of digital record of an event
which occurred in western Iran (origin time, 21h00m09.9s,
June 20, 1990; location, 36.957°N, 49.409°E; depth = 19
km; mb = 6.4, Ms = 7.7). The epicenter distance to Syowa
Station of this event is about 106.2°. As Syowa Station is in
the shadow zone from the epicenter of the earthquake, P
phase (group) is not recorded. S phase (group), surface
waves and some other later phases were well recorded. The
seismogram of the initial 3000 s in Fig. 4(a) was transmitted
to Japan for testing of the telecommunication system to
transmit digital seismic records. The transmitted three-
component seismograms are given in Fig. 4(b). Love and
Rayleigh waves are clearly recognized on the seismogram.

Figure 5 shows a series of different seismograms of a deep
earthquake, located south of the Fijian islands. The hypo-
center parameters of the earthquake are as follows: origin
time, 09h26m14.6s, July 22, 1990; location, 23.622°S,
179.893°W; depth = 531 km; mb = 5.9. S-P time of this
earthquake at Syowa Station is 565 s. Figure 5(a) shows the
BRB output (360 s mode) monitoring this event. The arrival
time of the initial P phase at Syowa Station of the event is at
09h37m46.5s. Figure 5(b) shows the BRB output of the
digital recording of the same event. Even though long period


















