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Abstract

Deception Island is an active volcano in Antarctica. It is
also one of the few places in the world where scientificand
tourist vessels can sail directly into the centre of a restless
caldera, and it has had a longer history of human interest,
exploration and occupation than any other region of
Antarctica. It was one of the first parts of Antarctica to be
discovered, and the protection of its fine natural harbour
was used during early 19" Century intensive sealing
activities, then for early 20" Century whale exploitation. It
was also used as a base for the first aeroplane explorations
and aerial surveys in Antarctica. After 1944, the island
became a site for scientific studies, a role that it still serves
today. Yet, despite the long history of economic and
scientific interest, Deception Island is also one of only two
active volcanoes in the Antarctic region (south of 60°S) at
which eruptions have been observed. It was responsible
for numerous ash layers dispersed across the South
Shetland Islands, Bransfield Strait and Scotia Sea, and
Deception Island ash has even been recorded inanice core
at the South Pole, c. 3000 km distant. Deception Island ash
layers are an important scientific resource thatis beginning
tobe used to create a regional tephrostratigraphy. This will
be of immense importance for correlating marine,
lacustrine and ice core data, and for Quaternary climatic
research generally. Prior to the spate of short-lived
eruptions between 1967 and 1970, there were no detailed
investigations of the history of the Deception Island
volcano, its eruptive products, behaviour, hazards and
morphological development, presumably because of the
lack of recent historical eruptive activity at the volcano and

its situation in a sparsely populated remote area. However,
the potential impact on human activities represented by
eruptions has increased significantly in recent years: more
than 10 000 people (mainly tourists) now visit the island in
each short austral summer, and 17 international scientific
stations are situated within a 150 km radius, including two
on the island itself. Since the mid-1980s, numerous
modern investigations have been conducted on the island,
mainly by scientists from Britain, Spain and Argentina. In
this BAS GEOMAP, we have produced, for the first time in
a single source, 1:25 000-scale topographic, geological and
geomorphological maps accompanied by a text describing
the history of investigations, geology, geomorphology,
marine geology and geophysics, and volcanic hazards, and
appendices containing chronological lists of all known
eruptions, selected expeditions and historical events,
geochemical and isotopic analyses, and a gazetteer. With
this unique resource, we are able to describe the eruptive
record of the Deception Island volcano and its history of
erosive modification under a harsh Antarctic maritime
climate, extending over the past few tens of thousands of
years, at least. Although the volcano erupted only during
two short periods in the 20™ Century, it contains a restless
caldera that is actively deforming. Itis therefore likely that
it will erupt again in the future. This report is the best
guide to understanding future eruptions of Deception
Island and predicting their likely physical impact on the
region. It will thus be an important toolin the formulation
of plans for mitigating the effects of those eruptions.
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PREFACE

BAS GEOMAP Sheet 6 is a collaborative venture between
British and Spanish geoscientists of the British Antarctic
Survey and the Spanish Antarctic Programme.

The two new maps (geological and geomorphological),
presented here as BAS GEOMAP 6-A and 6-B, use as their
base the 1:25 000 topographic map of Deception Island
prepared by Servicio Geografico del Ejército and
Universidad Auténoma de Madrid, published in 1994. The
topographic map is also included in this publication.

Joint compilation of the geological and
geomorphological maps has enabled the production of the
mostup-to-date summary that takes into account extensive
databases and a diverse body of opinions.

Thus the geological and geomorphological maps
constitute the most complete overview of the physical and
geological aspects of this important island, the most active
volcano in West Antarctica and one of the most visited
areas in Antarctica.

The maps in the present booklet were printed in Spain,
under the auspices of projects ANT94-0666, ANT98-0225
and REN2001-0654, Universidad Auténoma de Madrid and
thanks to the co-operation of the Centro Geogréfico del
Ejército (the former Servicio Geografico del Ejército); the
booklet was printed in the UK by the British Antarctic
Survey.

We hope that this publication will be useful for the
scientists working on Antarctic geology and for the many
visitors to Deception Island, as well as providing an
authoritative earth sciences basis for the future
management and conservation of this important Antarctic

site.

J.L. Smellie, British Antarctic Survey
J. Lopez-Martinez, Universidad Auténoma de Madrid
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Frontispiece. Views of two volcanic centres on Deception Island formed during eruptions on 4 December 1967. The
upper photograph shows several co-eruptive, small coalesced pyroclastic cones of the small compound Surtseyan
centre that formed a new island in Telefon Bay (view looking north-north-west). The lower photograph is a view
looking south-west into the so-called land centre, situated about 2.5 km east-north-east of the new island; two
phreatomagmatic vents were simultaneously active in this crater, located beneath the small maar-like lake and in
the shallow coastal indentation beyond. Unlike the eruptions in Telefon Bay, eruptions at the land centre seem to
have been particularly violent due to interaction of the rising magma and groundwater (rather than surface water),
and the two vents excavated and enlarged the pre-existing large tuff cone at that site. Both the new island and the
land centre were ephemeral features. They were modified significantly by eruptions on 13 December 1970. The later
eruptions removed large parts of the NW flanks of the new island, the craters were largely infilled, and the island
itself was joined to the adjacent coast by new land created by 1970 tephra. Elsewhere, a line of vents cut across the
northern margins of the land centre. They constructed several prominent small pyroclastic cones across the steep
slopes in the foreground shown in that photograph; the coastal indentation has also subsequently become infilled
and straightened. Both photographs were probably taken between 4 December 1968 and 10 January 1969
(photographs provided by PE Baker, now held in British Antarctic Survey archives).
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