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ABSTRACT 
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This study is about the phreatomagmatic episodes of the nature reserve of the La Garrotxa Volcanic Zone (PNZVG). It gives a 
new approach on explosive vulcanism of basaltic magmas. In this type of magmas, in which the initial quantity of gases is in 
usually low, the explosivity should also remain low. Therefore, the great explosivity that is observed in the tephra deposits of 
the zone is due to the interaction of the meteoric water (superficial or underground water) with the magma. The modelling 
of the processes of interaction water/magma is starting to be studied in some very recent works, but is still in an initial state 
of development in the field of scientific research and theoretical numerical modelling. 
 
At the PNZVG the diversity of eruptive sequences and the variety of deposits produced in each of these contrasts with the 
monotony of the magma chemistry. For this reason, the differences in the eruptive behaviour of the different studied 
volcanoes (explosive or non explosive) water/magma ratio should be found in the effect brought together by the different 
geological characteristics (chemistry, structural, hydrological, historical and regional) with the different forms of interaction, 
by the quantity of water or magma involved in the eruption and by the depth at which the interaction takes place. 
 
In this review, a study of new morphologies and hydromagmatic episodes discovered from the fieldwork carried out during 
the 2007-08 period is explained. This study should proof the existence of phreatomagmatic eruptions, with some volcanic 
cones formed by this type of eruptions in contrast with the volcanic scoria cones (principally basaltic and effusive) in order to 
highlight the importance of the phreatomagmatism in the PNZVG. 
 
The first part of the study is a regional characterization of the whole PNZVG, in which a census of the volcanoes has been 
made, where the existing deposits and inducing the eruptive sequences that they produced are observed. The next part of 
the study is a model of eruptive sequence for two particular cases of the PNZVG: the Croscat volcano and the Can Tià 
volcano. Finally, for each of these two volcanoes a numerical study is done by using the Conflow model (USGS), to study the 
effects of the eruption in the eruptive conduit and the water/magma interaction in the same one. 
 
In this research a general vision is given by interconnecting most of the different fields in Geological Engineering: At first 
bibliographical research and  documentation of the zone were necessary, then a great quantity of fieldwork and related tasks 
(review of existing information, gathered from samples, new straigraphic columns, geological profiles...) were carried out. 
Finally eruptive hypothetical models of two particular volcanoes were made as case studies and these models have been 
compared with the numerical results obtained with the Conflow model. 
 
The results obtained show the clear influence of the geological structures (principally the faults) in defining the location of 
the volcanic vents; and in case of the presence of phreatomagmatic episodes, the determining factor is the presence of 
aquifers sufficiently confined around the volcanic conduit, located a few hundreds of meters from the earth surface. 
The results and conclusions that are published are new to this research field, and they are just the first step of what should 
be the new line of volcanologic research for the Nature reserve of the Garrotxa Volcanic Zone and of the volcanologic studies 
on phreatomagmatism.  
 
It is important to consider that the presence of phreatomagmatic episodes in strombolian volcanism zones may induce a 
considerable increase of the volcanic hazards in inhabited zones. A few concepts have been introduced that will have to be 
completed and precised in future research studies. 


