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Each layer a natural disaster 
GEOMAR scientists present 3D seismic analy ses of volcanic deposits offshore of 
the Caribbean island Montserrat 
 



 

 

the volcanic dome caused a tsunami that was 15 m high on the east coat of Montserrat and still 
one meter high when it reached the neighbouring island where it destroyed several fishing boats. 
 
With the help of 3D seismic data, the Kiel-based scientists were able to distinguish between 
various offshore deposits and their temporal evolution better than would have been possible with 
previously employed scientific methods. Their data enabled them to closely observe bounding 
layers between individual deposits and the seafloor. „We were surprised, for example, that 
pyroclastic flows that extend into the ocean have barely eroded the substrate beneath the seafloor 
onto which they were emplaced. This is markedly different behaviour from that which we know of 
pyroclastic flows on land“, explains the geophysicist Jens Karstens from GEOMAR. „In contrast to 
that, the much larger flank collapses can be highly-erosive, which could lead to more rapid 
deceleration and thereby smaller tsunamis than what has been previously assumed“, adds his 
colleague Dr. Gareth Crutchley. 
 
The insight that the scientists have gained into the behaviour of volcanic deposition into the ocean 
does not only help to unravel the history of the Soufrière Hills volcano. „Our 3D data can also be 
used to calibrate geological computer models with which one can better predict the potential future 
hazards of island volcanoes“, explains the leader of the research group Professor Berndt. „In this 
respect, our seismic system has proven itself as a worthwhile tool for volcanic research“. 
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