
Modelling of the Montserrat Geothermal System 

Description: Geothermal energy is heat derived below the earth’s surface which can be 

harnessed to generate clean, renewable energy. This energy can be obtained by drilling wells that 

tap heat energy in the form of high temperature brines from the shallow crust. Geothermal 

development continues to take place in Caribbean volcanic islands. Of the eleven volcanic 

islands, Montserrat has been under active development and continues to strive to harness this 

energy effectively and efficiently, through active development of the geothermal system (2 wells 

drilled already (MON1 and MON2) (EGS, 2014) and one currently being drilled (MON3) within 

the geothermal system) and through continuous research. As such, my research project is focused 

on the geothermal system of Montserrat. It aims to investigate various exploration studies 

conducted on the island which have all contributed to the placement of the three geothermal 

wells. The geophysical studies conducted include magnetotellurics (Ryan et al., 2009), gravity 

(Hautmann et al., 2013) and seismic tomography (Shalev et al., 2010). 

Each technique resulted in the interpretation of a particular physical property (resistivity, density 

and elastic moduli respectively). However the non-uniqueness of the geophysical models and 

interpretations lead to unavoidable uncertainties when utilising geophysical data. To help 

alleviate this problem, an approach called joint-interpretation is utilised where several 

complementary geophysical data sets, which measure different physical properties, are 

interpreted together to determine a coherent physical model which is consistent with all data sets 

(Pommier and Garnero, 2014). Ryan et al. (2014) used the high resolution seismic tomography 

data (Shalev et al. 2010) together with well log data to image the geothermal reservoir in 

Montserrat. By investigating and combining the various geophysical datasets , my research 

projects aims to develop a three-dimensional model of the geothermal system which estimates 

thermal structure and likely fluid flow pathways through the system. This approach leads to a 

more robust interpretation and helps to determine the correct interpretation of each of the 

geophysical data sets. 
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