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During the 1980-81 field season we installed on Mount
Erebus three permanent seismometers with radio-telemetry
links to Scott Base (figure la). Two stations are on the western
flank at Abbott Peak (1,793 meters) and Hooper Shoulder
(approximately 1,900 meters), 10 and 5 kilometers, respec-
tively, from the summit crater. The third station is near the
summit of Mount Erebus. The electronic configuration of the
seismic array is shown in figure lb. Each station transmits
continuously the output from a single, vertical-component,
borehole-type seismometer having a 1-second period. In
addition, the summit station also telemeters data from two
acoustic channels used to monitor explosions in the crater, and
from an experimental induction loop that monitors the flux of
electrically charged gases. Data are recorded on a 14-channel,
slow-speed, magnetic tape recorder.

As of June 1981, the three-station network was still operating
(S. Whitfield, telephone conversation, Scott Base, 1981). We
had expected the two flank stations to cease operations in May
or June because the batteries freeze in the cold temperatures
and the attached solar panels are inoperable in the antarctic
winter. However, the Erebus summit station should continue
to function throughout the year because the batteries are bur-
ied in warm, geothermally heated ground.

*present address: Department of Geoscience, New Mexico Institute of
Mining and Technology, Socorro, NM 87801.
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Figure 1. (Top) Location and altitude of three permanent seismic
stations on Mount Erebus. The frequencies of the radio transmit-
ters are shown. (Bottom) Configuration of the seismic network.
AMP/vco = amplifier; RCVR = receiver; S = seismometer;
XMTR = transmitter.

The only data we have at present are paper chart recordings
at 60 millimeters per minute for 22 days (19 December 1980 to
9 January 1981) for the two stations at Hooper Shoulder and
Abbott Peak and paper charts for the Mount Erebus summit
station for 16 days (25 December 1980 to 9 January 1981). Daily
earthquake counts for the three stations are plotted in figure
2. Station gains for 1-hertz signals are 25,000 for Mount Erebus
summit and 800,000 for Abbott Peak and Hooper Shoulder.
Generally, the Abbott Peak station recorded about twice as
many events as the other two stations (Abbott Peak, 748 rec-
ognizable events in 22 days, or 34 events per day; Hooper
Shoulder, 327 events in 22 days, or 15 events per day; and
Erebus Summit, 201 events in 16 days, or 13 events per day).
Overall, the seismic activity at all stations occurred in swarms,
with peaks at the beginning of the recording period in late
December 1980 and a slight increase toward the end of the
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Figure 2. Frequency of mlcroearthquakes observed by the seismic
array on Mount Erebus.

recording period (5 to 9 January 1981). Activity was lower from
about 28 December to 4 January at all stations, but there were
some departures at individual stations (e.g., Hooper, 2 January
1981). We have learned via telephone conversations with Scott
Base personnel that significant earthquake swarms occurred
in February, March, and April. They report that some events
in these swarms have been well recorded at the World Wide
Standardized Seismic Network (wwssN) station at Scott Base,
38 kilometers south of the volcano (the station is running at
significantly higher gain during the winter months when the
seawater in McMurdo Sound freezes over).

Of the events recorded between 22 December 1980 and 9
January 1981, 21 were seen on all three stations. S-P times for
many of these events ranged from 3 to 6 seconds at the Erebus
summit station; at Abbott Peak some were as low as 1 second,

Figure 3. Epicenters of 21 mlcroearthquakes observed at all three
seismic stations, based on an assumed seismic velocity of 1.25
kilometers per second. Although the assumed velocity is very low,
It was the highest that would allow location of all 21 events. When
a velocity of 2 kilometers per second was used, only 16 events
gave acceptable solutions.

and one was as high as 10.7 seconds. Unfortunately, the veloc-
ity structure of Mount Erebus is unknown. Our first impres-
sion is that the P-velocity is extremely low within the main
cone, perhaps as low as 1 to 1.5 kilometers per second. With
the assumption of such a low velocity, most of the 21 events
seen on all three stations were located 5 to 10 kilometers east-
northeast of the Erebus summit station in the upper Fang
Ridge-Fang Glacier region (figure 3). Some of these could be
nonvolcanic icequakes, but the swarmlike character rather
suggests a volcanic/tectonic origin. Assuming a higher velocity
of 3.5 kilometers per second would make the epicenters further
out, to 10 to 30 kilometers.

The longest S-P time observed for an individual event was
25 seconds, corresponding to a distance of approximately 85
kilometers, assuming a P-velocity of 3.5 kilometers per second.
This suggests that there may be swarms of seismicity well
outside Mount Erebus and probably Ross Island.

This work was supported by National Science Foundation
grant DPP 79-20316. We are extremely grateful to Scott Base
personnel, and in particular to Stan Whitfield, who assisted in
establishing the seismic network. Special mention must go to
the VXE-6 helicopter crews who showed considerable patience
during setup of the seismic stations. Bill McIntosh and Jon
Prosser (New Zealand Antarctic Research Program) were
invaluable assistants.
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