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Study zone and geological context 
 
 

Material and methods 
 
 
 
 
 
 
 
 
 
 
 
 
•  Porosity (mercury, gas pycnometry, weighting method) 
•  Permeability (portable and nitrogen permeameter) 
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Project presentation 
 
The GEOTREF project (geothermal energy in high enthalpy fractured reservoirs) tries to 
achieve several goals: 
•  Improve model of geothermal reservoir in volcanic context 
•  Optimizing exploratory drilling targets to mitigate financial risks  
•  Improving control over geothermal resource exploration process 
•  Adapting methods routinely used in Oil & Gas exploration and production to 

geothermal energy 
•  Focusing on fractured reservoir characterization and modelling 
Step 1. R&D : Developing inovative methods and workflows leading to software tools 
Step 2. Demonstration : Applying those tools to a Caribbean prospect 

GEOTREF is a four-year R&D program carried out by a consortium with internationally 
recognized expertise and experience 

GEOTREF aims to be an innovative and complete tool for geothermal development and 
is therefore supported by the French state through the « Investments for the Future » 
financing program 

•  Thermal conductivity and diffusivity 
•  P-and S-waves velocities 

100	samples,	8	volcanic	rock	types	

Measurements	
•  Magnetic susceptibility 
•  Bulk and skeletal densities 

•  Resistivity (expected) 

Summary	of	measured	proper:es	

Geodynamic setting of the Lesser Antilles 
arc (after Feuillet et al, 2002) 

Geology of Basse-Terre (after Feuillet et al, 
2002, Mathieu et al., 2011 and Samper, 2007) 

Geology of Terre-de-Haut, Les Saintes 
islands (after Verati et al.,2016) 

The Lesser Antilles is located in a relatively low velocity subduction zone.  
Several islands have a present-day volcanic activity. The Guadeloupe 

archipelago contains the only geothermal plant in the Carribees. 

Study zones on 2 islands composed of 
calc-alkaline volcanic rocks: 
• Basse Terre :  
Volcanic activity between 2.79 Myr  - 
present. A geothermal plant is exploited 
in the Bouillante Bay since 1985 
providing 7 % of the electrical needs. 
The target zone of the GEOTREF 
project is located in the Vieux-Habitants 
area, 9 km south of Bouillante. 
• Terre-de-Haut, Les Saintes :  
Volcanic activity between 2.98 and 2.00 
Myr. A geothermal paleo-system is 
exhumed in the central part of the 
island. This paleo-system could be an 
analog of the geothermal reservoir 
exploited in Bouillante. 
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•  Heterogeneity of facies è Large variability of physical properties 
•  Fresh andesite lava is a poor reservoir with low fluid flow properties 
•  Volcano-sedimentary and fracture filling facies are thermal barriers 

but have excellent storage and fluid flow properties 
•  Homogeneous properties in each fresh facies. Dispersion of measures 

is higher in weathered samples 
•  The development of a planar bedding (cooling joints, metamorphism 

cleavage) increase the permeability of andesites and create a planar 
anisotropy 

•  Hydrothermal alteration affects substantially the evolution of 
mineralogy, porosity, permeability and thermal conductivity  

•  Saturation have almost no effect on the thermal conductivity of low 
porosity andesites.  


