PRESENT STATUS OF SEISMIC NETWORK IN ANTARCTICA
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Abstract: Atits meeting in Sao Paulo, Brazil in July 1990 the Working Group on Solid Earth Geophysics (WG/SEG)
of Scientific Committee on Antarctic Research decided to review the present status of earthquake seismology in
Antarctica, because the establishment and development of the network of broadband digital seismographs were
discussed in the meeting. The author was nominated to undertake the review. Accordingly, a questionnaire was sent
out to the group members of WG/SEG. A preliminary report was made at the informal meeting of WG/SEG in
September 1991 and additional information was obtained from the members who did not return the questionnaire by
that time. Thirteen countries operated a total of 16 seismic stations including four broadband digital stations in
Antarctica in 1990/91.
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Introduction

Seismic observation in the Antarctic has two roles. One of
these is as a branch of the world wide seismic network for
determining hypocenters of earthquakes which occur
throughout the world, and studying the earth’s interior from
a global point of view. The other role is as a seismic network
for studying and surveying seismic activity in the Antarctic.

Although the Antarctic was considered to be an aseismic
area of the earth until 1960, some evidence of seismicity has

been reported since the late 1960s when the results of the
International Geophysical Year (IGY) and following obser-
vations began to be available (Gutenberg and Richter, 1954;
Kaminuma and Ishida, 1971; Adams et al., 1985). The
Antarctic Seismological Bulletin was published by United
States Coast and Geodetic Survey (USCGS) on the basis of
phase readings received telegraphically from the Antarctic
seismological stations. This publication was very useful to
exchange information from seismic stations in Antarctica.
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Fig. 1. Seismic stations in Antarctica operating in 1990/91. Solid circles and solid stars show short-period and long-
period seismographs respectively. Open triangles show broadband digital seismographs. The codes of stations are as
follows; AIA (Faraday, UK), NVL (Novolazarevskaya, former USSR), SYO (Syowa, Japan), MAW (Mawson,
Australia), MIR (Mirny, former USSR), CSY (Casey, Australia), DRV (Dumont d’Urville, France), VNDA (Vanda
in Dry Valleys, USA), SBA (Scott Base, New Zealand), SNA (Sanae, South Africa) and SPA (South Pole, USA): The
full name of the other stations is Arctowski (Poland), Georg-von-Neumayer (Germany), Terra Nova Bay (Italy), Great
Wall (China) and King Sejon (Korea).
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Table 1. Antarctic seismic stations (according to Questionnaire by WG/SEG of SCAR in 1990/91).

Country Australia China France
Station Mawson (MAW) Casey (CSY) Great Wall Dumont d'Urville (DRV)
Location
) 67.604°S 66.28°S 62°13'04"S 66.67°S
A 62.871°E 110.52°E 58°57'S1"E 140.01°E
h 12m 10m 30 m 40 m
Foundation Archaean granite Proterozoic granite Diabase Granulitic gneiss
Seismograph
(SP)
Manufacturer and Model Guralp CMG3 Benioff Mark Products DJ-1 Mark-L 1V
Component ZNE VA z 7/NE Z
Period of Pendulum Broadband 10 s 10 s 1.0 s 10 s
Maximum Magnification 136 dB 156,000 50,000 5,000
Time Signal Omega Omega Omega Radio Local reference clock
(LP)
Manufacturer and Model Benioff DFD-VH STS-1
Component 7 7NE 7NE
Period of Pendulum 12.8 s 20 s 20 s (~12/1990)
360 s (1/1991~)
Maximum Magnification 400 1,200 15,000 (mV/mm) at 30 s
Time Signal Omega Radio Local reference clock (107%)
Remarks c/o Bureau of Mineral Resources GEOSCOPE
Country Germany
Station Georg-von-Ncumayer Station
Geophysical Observatory “East” “West” “South”
Location
@ 70.60972°S 70.60083°S 70.62583°S 70.71972°S
i 8.36583°W 8.19917°W 8.63083°W 8.41556°W
h 40 m 20 m 45 m
Foundation Floating Ice Shelf Floating Ice Shelf

Floating Ice Shelf

Floating Ice Shelf

Seismograph

(SP)
Manufacturer and Model
Component
Period of Pendulum
Maximum Magnification

Time Signal

(LP)
Manufacturer and Model
Component
Period of Pendulum
Maximum Magnification
Time Signal

Teledync Geotech S-13

7NE
1.0 s

17,000 (typically at normal condition)

Radio (South Africa or Norddcich)

Mark -1V
YA

1.0s

0.38 uV/LLSB
Radio

Mark L-1V
Z

1.0 s

0.38 uV/LSB
Radio

Mark L-1V
Z

1.0 s

0.38 uV/LSB
Radio

Remarks
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Table 1. (continued).

Country Germany
Station Georg-von-Neumayer Station
“OLYMP” “Watzmann”
Location
1) 71.24361°S 70.92767°S
2 9.67111°W 7.39950°W
h 550 m (about) 500 m (about)
Foundation Ice-Rise Ice-Rise
Seismograph
(SP)
Manufacturer and Model Mark L-1V Mark L-1V
Component ZNE ZNE
Period of Pendulum 1.0, 0.5, 0.5 s resp. 1.0, 0.5, 0.5 s resp.
Maximum Magnification 0.38 pV/LSB (typically at normal condition) 0.38 pV/LSB 0.38 uV/LSB
Time Signal Radio Radio Radio
(LP)
Manufacturer and Model
Component
Period of Pendulum
Maximum Magnification
Time Signal
Remarks
Country Italy Japan Korea
Station Terra Nova Bay Syowa (SYO) King Sejon
Location
) 74.69°S 69°00'S 62°13'24"S
A 164.12°E 39°35'E 58°4721"W
h 21m
Foundation Granitic Granitic gneiss Permafrost
Seismograph
(SP)
Manufacturer and Model HES Kinemetrics SR-1
Component ZNE ZNE
Period of Pendulum 1.0s 1.0s
Maximum Magnification 10,000 at 1.0 s 96 dB
Time Signal Satellite Satellite
(LP)
Manufacturer and Model STS-1 PELS
Component ZEN ZEN
Period of Pendulum 12.0s
Maximum Magnification 140 dB 5,000at15s
Time Signal Local time generator Satellite

Remarks

above data are obtained from
presentation of 6th ISAES
MEDNET

STS is operated since 1989
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Table 1. (continued).

Country New Zealand Poland South Africa
Station Scott Base (SBA) Arctowski (AAS) Sanae (SNA)
Location
) 77°51'01"S 62°09'36"S 70°18.9'S
A 166°45'22"E 58°27'45"W 02°24.5'W
h 38m I15m 57m
Foundation Frozen basaltic ice debris Rocks Ice shelf
resting on lava flow
Seismograph
(SP)
Manufacturer and Model Benioff USSR SM3 Benioff
Component ZNE ZNE ZNE
Period of Pendulum 1.0s 1.5s 1.0s
Maximum Magnification 50,000 at 1.0 s 44,000 25,000 at1s
Time Signal Radio Radio Crystal quartz-radio
(LP)
Manufacturer and Model Press-Ewing USSR SKD
Component ZEN zZ
Period of Pendulum 15s 15s
Maximum Magnification 750 at15s 150
Time Signal Radio Radio
Remarks
Country UK USA former USSR
Station Faraday (AIA) South Pole (SPA) Novolazarevskaya (NVL) Mirny (MIR)
Location
0 65°14.8'S 90°S 70°46'S 66°33'S
A 64°15.5'W 11°50'E 93°00'E
h 10 m 2800 m 130 m 34m
Foundation Cretaceous volcanics Ice cap Gneiss Intrusion charnockite
Seismograph
(SP)
Manufacturer and Model Willmore MKIII Benioff SKM-3 (CKM-3) SKM-3 (CKM-3)
Component Z ZNE ZNE ZNE
Period of Pendulum 1~35 1.0s 1.89s 1.64s
Maximum Magnification 80,000 25,000
Time Signal WWB, WWVB quartz quartz
(LP)
Manufacturer and Model Press-Ewing SKL (CKO) SKD (CKC)
Component ZNE ZNE ZNE
Period of Pendulum 1505 25.0s 25.0s
Maximum Magnification 1,500 1,040 1,040
Time Signal quartz quartz

Remarks
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However we have no such publications as the “Antarctic
Seismological Bulletin” at present.

At its meeting in S3o Paulo, Brazil in July 1990 the
Working Group on Solid Earth Geophysics (WG/SEG) of
Scientific Committee on Antarctic Research (SCAR) de-
cided to review the present status of earthquake seismology
in Antarctica, and the author was nominated to undertake the
review. A questionnaire was sent to the group members of
WG/SEG. A briefreport of responses to the questionnaire is
presented in this report.

Seismic Stations in Antarctica

The questionnaire included the following items: country,
contact person, station name, location and elevation, seis-
mographs, report of phase readings, data report, detection
capability, etc. Completed questionnaires were returned
from group members or contact persons of 15 countries.
Thirteen countries out of the fifteen operated a total of 15
seismic stations in Antarctica in 1990/91. A preliminary
report from the questionnaires was made at the informal
meeting of WG/SEG which was held at the 6th International
Symposium on Antarctic Earth Sciences in Japan in Sep-
tember 1991. Further information from four countries was
obtained after the meeting. Figure 1 shows the locations of
seismic stations in Antarctica, with symbols for long- and
short-period seismographs and digital seismographs. Long-
period seismographs in the figure are those with a period of
pendulum longer than 10 s. Short-period seismographs have
a pendulum period of about 0.5 ~ 2 s.

It should be mentioned that a seismic array with four
stations is operated by Germany in the vicinity of Georg-
von-Neumayer Station. The array, with four 1-s period
seismographs, is established on the floating ice shelf. An-
other two stations with three-component short period seis-
mographs are operated on the grounded ice sheet.

During IGY in 1957/58, seismic stations were operated by
Argentina and Chile in the Antarctic Peninsula region, but
no information from the two countries was available for this

review. Only four seismic stations, Faraday, Arctowski,
Great Wall and King Sejon Stations have been operating
currently in the Antarctic Peninsula region. Three stations
out of these four are located on King George Island.

A seismic array station on Deception Island was established
and has been operated by Spain for monitoring the earth-
quake activity of the volcanic island since 1987 during the
summer only. A seismic array has been operated around Mt.
Erebus near Scott Base of New Zealand for monitoring the
seismic event of Erebus Volcano. The list of seismic stations
in Antarctica is shown in Table 1.

Broadband Digital Seismograph

The establishment and development of world wide net-
works of broadband digital seismographs have been encour-
aged by seismologists during the last decade and Federation
of Broadband Digital Seismograph Networks (FDSN) was
established. The broadband digital seismograph networks
that are developing in the lower latitude regions are named
GEOSCOPE (by France), IDA/IRIS (by the United States of
America), POSEIDON (by Japan) etc. under FDSN. How-
ever, digital seismographs in Antarctica are operated at only
four stations, Dumont d’Urville, Syowa, Mawson and Terra
Nova Bay Stations. Dumont d’Urville is one of the
GEOSCOPE stations and Syowa is part of POSEIDON.
USGS has a plan to install digital seismographs at South
Pole in 1991/92. A set of broadband digital seismographs
has been installed at the seismic station in Wright Valley of
Dry Valleys (VNDA) by Albuquerque Seismological Labo-
ratory of US and the seismic signal is transmitted to Scott
Base by radio-telemetry. However, digital tape recording is
not yet operational. Germany also has a plan to install an
ultra long period three-component seismograph somewhere
on the grounded ice near Georg-von-Neumayer Station.

Table 2 gives the digital broadband seismograph stations
in Antarctica which are listed by FDSN. Seven stations are
listed in the table; however, only four stations are operated
at present according to this survey.

Table 2. Broadband digital seismograph stations in Antarctica (August, 1991).

Station

Code Latitude Longitude Program Status Characteristics
ANTARCTICA
Dumont d'Urville DRV 66.66°S 140.01°E GEOSCOPE Existing BB, VLP, 140 dB
GEOSCOPE Planned VBB, 140 dB (dual-gain)
Mawson MAW 67.60°S 62.87°E Existing BB, 96 dB
Novolazarevskaya NVL 70.77°S 11.83°E IRIS (GSN) Planned VBB, 140 dB (dual-gain)
South Pole SPA 90.00°S 0.00°E IDA Existing VLP, 96 dB
IRIS (GSN) Planned VBB, 140 dB
Syowa SYO 69.00°S 39.35°E POSEIDON Existing VBB, 140 dB (dual-gain)
Terra Nova Bay 74.00°S 162.00°E MEDNET Planned VBB, 140 dB
Vanda (Dry Valleys) VNDA 77.85°S 166.76°E GTSN Existing BB, SP, 136 dB

GEOSCOPE: Geoscope
IRIS: Incorporated Research Institutions for Seismology
GSN: Global Seismograph Network
IDA: International Deployment of Accelerometers
POSEIDON: Pacific Orient SEIsmic Observation Network
MEDNET: MEDiterranean NETwork
GTSN: Global Telemetered Seismograph Network
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