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INTRODUCTION

 Recent activity varies in composition from basaltic andesites to dacites and it is characterized by monogenetic 
eruptions with low volume and short duration. The VEI values varies between 2 and 4, which have generated a 
wide variety of pyroclastic deposits and lavas. There are a large number of phreatic eruptions, with the release of 
large balistic blocks in some of them.
 The large amount of ash found in the ice of Livingston Island (South Shetland Islands), or in marine sediments 
of the area, show the explosive phreatomagmatic phase and the wide dispersal of its finest products in a variety 
of directions, which depend on the prevailing winds in each time. It is also important the presence of different 
lahar deposits associated with some of these eruptions.
 In this previous work we present the basis for a volcanic hazard assessment at Deception Island in the short and 
long term, through the application of GIS based tools for eruptive scenario definition.

WHY DECEPTION ISLAND ?

 In the second half of the twenty century there have been a large 
number of eruptions in the island, many of which are of an explo-
sive nature and destroyed Antarctic stations operating at that 
time.
 Currently, there does not exist a systematic study of volcanic 
hazards at Deception Island, although the Argentina (Fig. 2) and 
Spanish base (Fig. 3), operate during the Antarctic summer and 
there is high number of tourists visiting the area annually  (Fig. 4 
and Fig. 5). It is clear that in order to ensure the safety of those 
who visit and work on the island, it’s necessary a systematic eva-
luation of the existing volcanic hazards.
 The Deception base (Argentina) and Gabriel de Castilla station 
(Spain), both scientific stations operating during the Antarctic 
summer, are located on the southwest coast of Fumarole Bay, 
west of Port Foster.
The Argentina base hosts about 40 people during the Antarctic 
summer and the Spanish base more than 20.

- Deception Island is the 
most active volcano in the 
South Shetland Islands (Fig. 
1), with more than twenty 
eruptions recognized during 
the last two centuries. 
- The island is located at the 
intersection between the ten-
sional axis of the Bransfield 
basin and the extension of 
the Hero Fracture Zone.

CONCLUSIONS

Based on the scenarios that reproduce the effects of historical 
eruptions, new scenarios are available showing the high percen-
tage of hazard that may affect both the scientific-military and 
also the continuous and growing number of casual tourists.

To develop volcanic hazard at Deception Island it is high priori-
ty to:

  Outline the different eruptive scenarios and their 
 probabilities of occurence
 Perform a susceptibility analysis to identify alternative 

volcanic vents
 Define emergency and evacuation plans
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METHODOLOGY

 The first step in assessing the 
hazard is to reproduce the most signi-
ficant eruption scenarios for recent 
historical eruptions on the current to-
pographic base.
Past eruptive behaviour is the best 
guide to understand how volcanoes 
will erupt in the future.

 A GIS based tool is used in this 
work (ArcGIS ®), Voris (Felpeto et 
al., 2007). Ash fall deposits are simu-
lated using  the existing data (Smellie, 
2002) and reproducing the same at-
mospheric conditions they may have 
had at the time of the eruptions.
The analyzed eruptions are 1967, 
1969 and the eruption of 1970 (Fig. 
8). 

CONTACT ME:
sbartolini@ictja.csic.es

0034-934095410

http://www.gvb-csic.es/

- 12 August
- Lapilli and ash predomina-
ting over bombs and blocks
- Andesitic character
- Dispersion > 100 km
- 7 craters in Telefon bay and 4 
submarine vents 

- 21 February
- 0.02 km3 of tephra
- Eruption controlled by N 
winds and NE winds
- 5 km fissure across the 
Mount Pond ice cap 
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Fig.2 Deception base (Argentina) 
(lascienciasdelmar.blogspot.com)

Fig.3 Gabriel de Castilla station (Spain) 
(expedicionenlaantartida.blog.com)

Fig.4 Tourists at Deception Island (Spain) (sobreturismo.es)                                                     Fig.5 Tourists Flow - 1989/2011 (IAATO data)

1967 1969 1970

FUTURE SCENARIO ?

Fig.6 Chilean Base destroyed by 1967 eruption
(uca.es)

Fig.7 English Base destroyed by 1969 eruption
(Lyubomir Ivanov)

Fig.8 Historical eruptions

 - West-northwest winds
 - Column < 10 km

 - 0.03 km3 of tephra

In case of emergency there are two main problems to be consi-
der:
 1. It takes hours to complete the evacuation routes
 2. A very difficult exit for ships, due to the only exit in Port   
  Foster

* * *

* Smellie 2002

Fig.1 Deception Island (modified maps.google.com) - 
www.ecophotoexplorers.com/antarcticaDeception.asp
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- 4-7 December
- Materials ejected: pyroclas-
tic type, lapilli and ash predo-
minating over bombs and 
blocks
- Andesitic character
- 2 vents, a land and a subma-
rine one.

MACARONI 
POINT

GODDARD HILLKENDALL TERRACE

TELEFON BAY

CROSS 
HILL

POND MOUNT

PENDULUM 
COVE

FUMAROLE BAY

CRATER LAKE

KIRKWOOD 
MOUNT

WHALERS 
BAY

DECEPTION BASE (ARGENTINA)

GABRIEL DE CASTILLA STATION (SPAIN)

EVACUATION 
ROUTES

MACARONI 
POINT

POND MOUNT

GODDARD HILL

TELEFON BAY

PENDULUM COVE

WHALERS 
BAY

CRATER LAKE

KIRKWOOD 
MOUNT

FUMAROLE BAY

CROSS 
HILL

KENDALL TERRACE


