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Abstract: Deception Island (62°43" S; 60°57" W) is an active volcano located in the southern part of the South
Shetland Islands. Under the Spanish National Program for Antarctic Research, surveillance of volcanic activity has
been carried out in the zone for the period January—February, since the 1986-87 austral summer. Seismic stations were
temporarily established during these surveys in order to study the seismic activity associated with volcanism. The
successive surveys showed that the seismicity around the island remains stationary at approximately 1000 events per
month, with a released seismic energy of about 3.0 x 10'3 erg/day. The distribution of located events lies around the
system of fractures which crosses the island, and there is a large number of epicenters aligned parallel to the main fault
system E-W, which corresponds to the regional tectonic trend defined by the Bransfield Strait Rift.
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Introduction

Of the active volcanoes currently known in the Antarctic
Continent, 25 with histories of activity have been reported
(Gonzalez-Ferran, 1991). They are all located in three main
areas; the zones surrounding the Ross Sea (Victoria Land
with the Erebus volcano, and Marie Bird Land), the eastern
part of the Scotia Arc (South Sandwich Islands), and the
Bransfield Strait and the South Shetland Islands, where
Deception Island is located (see Fig. 1).

The last eruptions on Deception Island in recent times
took place in 1967, 1969 and 1970. The 1967 eruption took
place from two different vents in the northeastern part of the
island. One of the two vents located in the sea, in which a
small island appeared. The 1969 eruption was located at the

eastern part of the island in a zone covered by a glacier. This
eruption destroyed the Chilean station, abandoned a few
months earlier. During this eruption several mudflows de-
stroyed the British station located in the southeastern part of
Deception Island. Although the Argentinian station suffered
no damage, it was qualified as dangerous, and all scientific
studies were canceled. The 1970 eruption occurred ap-
proximately in the same zone as the 1967 eruption. This
eruption was of explosive type and it was not directly
observed because of the abandonment of the other stations
after the 1967 and 1969 eruptions (Gonzalez-Ferran et al.,
1971; Baker et al., 1975; Roobol, 1982). Until these erup-
tions occurred, Deception Island had played an important
role as a Geophysical Observatory at the southern part of the
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Fig. 1. Location map of Bransfield Strait and South Shetland Islands. Also shown are the subareal volcanoes

(Deception, Penguin and Bridgeman).
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South Shetland Islands. Obviously, the closure of the sta-
tions left a substantial area without surveillance, and inter-
rupted the geophysical observations.

The volcanism at the Bransfield Strait Rift is aligned in
parallel to the southwestern edge of the South Shetland
Islands block and related to the expansion rift processes
(Parra et al., 1984). Three islands with external signs of
volcanic activity (Deception, Penguin and Bridgeman), (Fisk,
1990) are located in this region (see Fig. 1).

Geophysical data (e.g. Ashcroft, 1972; Barker and
Griffiths, 1972; Barker, 1982; Parraet al., 1984) suggest that
the South Shetland Islands lie on a continental plate restricted
to the east by the Bransfield Strait back-arc marginal basin,
to the west by a well-defined trench zone, and to the north
and south by transform faults. The South Shetland Trench
(Fig. 2) represents the last surviving segment of a subduc-
tion zone that originally extended along the entire western
margin of the Antarctic Peninsula, while the Bransfield
Strait is taken to represent a contemporary episode of ex-
tension which has a back-arc geometry with respect to the
possible subduction along the South Shetland Islands (see
Hawkes, 1961; Barker, 1982; Parra et al., 1984; Pelayo and
Wiens, 1989). The Bransfield Strait has opened by more
than 100 km over the last million years and is among the
world’s fastest opening rifts. Naturally, this process of
expansion provides the mechanism for the occurrence of
earthquakes with magnitude greater than 6.0, as reported by
Pelayo and Wiens (1989).

Deception Island is a young (<0.75 Ma, Smellie, 1988)
horseshoe-shaped stratovolcano, 25 km in submerged basal
diameter (Smellie, 1988) and about 15 km in diameter for
the emerged zone, and has been very active during its entire
evolution; at present, it is the most active of the South
Shetland Islands-Antarctic Peninsula group. As recognized
from the earliest geological studies onwards, the island is an
example of a caldera structure. The caldera is open to sea on
its southeast side, forming a bay known as Port Foster.
Eruptions have occurred all over the island and abundant
phreatic and phreatomagmatic explosion craters in the inner

bay can be detected (Rey et al., 1990).

Under the Spanish National Program for Antarctic Re-
search, a project has been developed to monitor the presence
ofvolcanic activity on the island through the use of geological
and geophysical methods. The studies carried out during the
Antarctic Summer Expeditions from 1987 to 1991 are as
follows:

- A seismic network of six telemetered stations with
digital recording was installed and the characteristics of the
seismicity were evaluated (Vila, 1992).

- Samples from fumaroles and thermal springs were
collected and processed using standard methods for analytical
operations (Martini and Giannini, 1988).

- Thermal anomalies were located, and energetic flow
dissipated in anomalous areas were studied, in order to find
the global balance of released energy (Ramos et al., 1990).

- Integral studies of the gravimetric and geomagnetic
fields were made using terrestrial and marine profiles in the
whole island (Vila, 1992).

- Several geological studies, specially directed to the
understanding of the geomorphology and petrology, were
carried out, in order to identify different kinds of volcanic
series and tectonic features (Marti et al., 1990).

Results of surveys show that the current volcanic activity
in the island consists of intense seismic activity, fumarolian
emissions and thermal anomalies. The study of the chemical
composition of low temperature fumaroles and thermal
springs which occur at different points of the island, suggests
the existence of several shallow and confined water-saturated
layers (Martini and Giannini, 1988). The magnetic map of
Port Foster shows a zone with unusual negative anomalies
(>3000 nT) along a wide area NNW-SSE, where the last
eruptions took place (1967, 1969 and 1970) (Vila, 1992).
This zone coincides with a surficial low density mass dis-
tribution obtained from a gravimetric model (Vila, 1992).

Earthquakes are located through the island and, during the
periods of observation, January and February of each year,
the number of events is stationary at a rate of about 1000
events per month.
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Fig. 2. Schematic tectonic map of the Scotia Region, after Pelayo and Wiens (1989).
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All available results suggest the presence of a well defined
linear structure, not a common feature in collapse calderas
(Vila, 1992). If this is the case, it would be necessary to
revise the previous models which explained the existence of
the central depression as a result of an episode of caldera
collapse (e.g. Hawkes, 1961; Baker et al., 1975; Smellie,
1988, 1989). These revisions may bring new insight into the
real structure of Deception Island.

Seismic Instrumentation

During the Antarctic Summer Expeditions 1986-87 and
1987-88, a seismic network with five analog drum recorder
stations was operated in order to monitor the seismic activity
on Deception. In the 1988-89 survey a digital seismic
network was set up, consisting of six FM telemetry stations
with the VHF 170 MHz band. The electronic instruments
and the software used for the network had been developed
for operating under the Antarctic conditions (Ortizand Vila,
1990). Figure 3 shows the location of the seismic digital

Fig. 3. Location map of seismic digital network. Open triangles
show the seismic stations. The solid circle shows the epicenter of
the event whose seismograms are given in Fig. 9.

network. The analog network in 1987 and 1988 had the same
stations except GNS. Three-element directional antennas
were used for the transmitters and omnidirectional antennas
for the receivers. The digital unit uses a 14 bit analog-digital
converter controlled by a dedicated CMOS microprocessor,
which operated at 64 or 128 samples per second. Data were
digitally recorded on a portable PC, on RAM-DISK, and
periodically transferred to a 3.5” floppy disk. The algorithm
employed for the detection of the seismic events was the
usual one, STA/LTA (Short Term and Long Term Average)
(Lee and Stewart, 1981), to which digital high-pass and low-
pass filters were added. All geophones were of vertical
component, 1 Hz, Mark Products L4C type.
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Fig. 4. Number of events versus P-S interval recorded at BAS and
RBT during 1987 and 1988 surveys.
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