Tuesday 19 April

The morning began with an introduction to the tectonic setting of the Azores. The nine islands
that form the archipelago are the apices of active volcanoes. The islands are situated over the
boundaries of three tectonic plates: the North American, the Eurasian and the African, forming
a triple-junction. The Mid-Atlantic Ridge is a more or less linear structure with a rift valley and
separates the stable North American plate from the other two plates. A fracture zone in an E
to W direction marks the boundary between the Eurasian and African Plates and extends from
the Mid-Atlantic Ridge towards the archipelago. Geomorphology is T-shaped. There is of
course no continental shelf, but the deep sea floor bed is an irregular plateau, i.e. there are
contours.

The department of the University that we visited monitors seismic activity, which is related to
the likelihood of earthquakes, and carries out research. They have thirty-eight monitoring
stations on land located around volcanic activity. Earthquakes produce shockwaves known as
seismic waves that are detected using seismographs. The distribution of earthquakes provides
information about magma pathways and the structure of volcanoes. Contemporary seismic
events over 24 hours are displayed on a monitor screen. Red dots show earthquakes
associated with magma movement within the previous 24 hours, orange dots for up to five
days and yellow ones for greater than five days.
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Real time seismographs.



Volcanic explosive events can trigger major landslips, but an earthquake is the most severe
event. Fortunately humans experience relatively few events. Events that occurred over the
previous five days are colour-coded: red, orange and yellow. Red, for example, indicates
events experienced by humans on both land and sea. High-energy events are the most severe
and are related to plate tectonic activity. The department maintains historical records of both
explosive and effusive events. Twenty-eight of these events have been recorded on both land
and under the ocean since the islands were settled in the 15th century.

Digital data is archived using computer technology; the time of pen and ink seismographs
belongs in the past! Data is captured from thirty-eight monitoring stations on land and satellite
GPS is employed to record global locations of events. [The term event was not defined]. The
displays use 'Google Earth Mapping' as the background on which the seismic data is plotted
by position and magnitude derived from triangulation of the P and S waves received by the
sensors.

The computerised control centre

The intensity of events and human experience are related. Activities, such as fumaroles and
thermal springs are manifestations of volcanism and not classified as events. Geochemical
surveillance of gases emitted at the surface is conducted for both scientific and health reasons.
Dormant volcanoes may continue degassing of carbon dioxide, which is relatively insoluble in
magma and it therefore exsolves. This can be a mortal hazard to humans because the gas is
both invisible and denser than air so that it can creep downhill unobserved. Humans have
been asphyxiated by such activity. Chemical monitoring stations are located around these
sites and provide alarm level information and scientific data. Two other gaseous products of
volcanism, hydrogen sulphide, H.S and sulphur dioxide SO, are also monitored. The carbon
dioxide to hydrogen sulphide ratio was said to be a good indicator of volcanic activity.

Due to the location of the archipelago in the Atlantic Ocean the levels of precipitation are high
and landslides are common. Precipitation is monitored to identify the probability of danger to
property. Pumice and ash, which abound on the island, adsorb water, enhancing the likelihood



of landslips. A landslide in 1997 resulted in loss of human lives and collapse of buildings when
200 mm. of rain fell over 24 hours. Cameras record construction damage.



