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Seismological Observations by a Three-Component Broadband
Digital Seismograph at Syowa Station, Antarctica

Ken-ichi NaGasaka!, Katsutada KamMiNnUuMA® and Kazuo SHIBUYA®

Abstract: A three-component broadband STS (Streckeisen seismometer)
seismograph was installed at Syowa Station in 1989, to obtain precise (digital)
seismic record for the study of the earth’s interior and earthquakes. The STS
observation system at Syowa Station is introduced and some examples of digital
seismogram are shown in this paper.

The STS system has two different outputs, BRB (Broad-Band: 0.1 ~205s/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 seis-
mogram for monitoring. The BRB output is currently recorded with a long-
term thermal pen recorder and the digital recording system by use of personal com-
puters, while the LP output is recorded with the pen recorder and the cassette
logger. Well recorded events, most of these are large events, are compiled into
floppy disks from the digital recording system approximately once a week. The
digital records were transmitted successfully to National Institute of Polar Re-
search, Japan via the satellite telecommunications system.
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Fig. 1. Location of digital seismographic stations in Antarctica. Dumont
d’Urville (DRV) and Syowa (SYO) Station installed a three-component
broadband STS (Streckeisen seismometer).
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Fig, 2. Velocity response of BRB (Broad-Band) output of STS seismometer.
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Fig. 3. A schematic diagram of STS seismic recording system at Syowa
Station.
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Fig. 4. Location of seismometers (HES, PELS, STS) and a gravity meter
(LaCoste and Romberg G-477) in the seismographic room at Syowa
Station.
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Fig. 5. A schematic diagram of STS seismometer.
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Fig. 6. A photograph of STS seismometers.
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Fig. 8a. Digital seismogram of the three-component STS seismograph. The
earthquake hypocenter parameters are as follows; origin time, 2100:
09.9, June 20, 1990, location, 36.957°N, 49.409°E, Depth, 19 km, mb=
6.4, Ms=7.7, Western Iran.
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Fig. 8b. An example of the transmitted seismogram from Syowa Station to
Japan by the satellite telecommunications system.  The initial 3000 s
records in Fig. 8a were used for the transmission test shown.
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Fig.9c. The monitor-recorded seis-
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in Fig. 9a with STS.
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Fig. 9d. Digital seismogram
of the three-component STS
seismograph for the same
earthquake in Fig. 9a.
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Fig. 10. Digital seismo-
grams of a local event
with S-P time of 263 s
recorded with the three-
component STS seismo-
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Table 1. The coefﬁ( ient of temperature for STS seismograph.
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N/S 0.1341 0.1943
(no.)
Base-kne shift
% Numborol ‘i °
<

B U I BoISMOQraphic -+ T e T

room(A)
15 -50 ™ T " "
A B 2 3 4 5 6 7 8 9 18 1 12 Month
v) (T

12 > b o XL REOB:
Fig. 12. The number of base-line shift of seismogram (diamond signs), air tem-
perature (solid line) and room temperature (broken line).
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Figs. 13a,b. Cumulative POS shift of three components of STS and room tem-
perature of the seismographic room.
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