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BRGM French Geological Survey 

> Scientific research 

> Support to public policy-making 

> International cooperation  

10 topics: 10 topics: 3 key roles: 

Staff : 1000 (engineers & 

technicians) 

Income 2010 : 140 M€ 
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France geological context 

Genter et al., 2004 

Old hercynian massif 

 

Recent alpine massif 

 

Sedimentary basin 

 

Tertiary graben 

 

Active volcanism 

Oversea territories 
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Geothermal electricity production in France 

EGS – Rhine graben 

Soultz European research pilot 

site 

ORC binary cycle power plant 

1.5 MWe since 2008 

Conventional – Volcanic context 

Bouillante Production site 

Single and double flash steam power plant 

15 MWe since 2005 
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Geological maps More than 1 000 maps 

Various scales: 

1:1 000 000 

1:50 000 

1:25 000 

Harmonized areas 

Basins borders 

Faults location 

GIS layers 

… 

www.infoterre.fr 

http://www.infoterre.fr/
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Boreholes databases 

Geology 

Geochemistry 

Temperatures 

Logs 

… 

www.infoterre.fr 

BSS (Database of the underground) 

380 000 boreholes 

57 000 springs 

5 000 geothermal works 

2 200 000 scans 

http://www.infoterre.fr/
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French National oil & gas data 

Guichet-H 

5 685 boreholes 

225 055 km seismic profiles (>1970) 

Geology 

Temperatures 

Logs 

… 

www.beph.net 

http://www.beph.net/
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General data – More geophysics 

Airborne surveys 

More than 417 000  

ground gravimetric stations 

Gravimetry 

Electromagnetism 

Spectral radiometry 

… 

www.infoterre.fr 

http://www.infoterre.fr/
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Temperatures on metropolitan territory 

Bonté et al., 2010 

Geostatistical interpolation 

with uncertainties 

Alsace 

N = 23 

Paris Basin 

N = 494 

Bresse Basin 

N = 25 Limagne Basin 

N = no data 

Aquitanian Basin 

N = 208 

Provence Basin 

N = 227 
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Temperatures on metropolitan territory 

Bonté et al., 2010 

Geostatistical interpolation 

with uncertainties 
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Aquifer Parameters in Paris Basin 

Paris Bassin 

Triassic 

> Porosity 

logged 

> Permeability 

Phi/K law 

> Transmissivity 

K x h 

CLASTIQ-2 project, 2011 



 > 20 
GEOELEC - Regional Workshop 3, Milano, Italy, 05/12/2011 

Geothermal potential in Limagne 

 

Calcagno et al., 2009 

> Geological model 

> Temperature 

> Recoverable 

energy 

Tertiary clastic sediments 

Recovery factor 
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Lower Triassic (Buntsandstein) 

clastic sediments 

Geothermal potential in Alsace 

Top 

Dezayes et al., 2007, 

2008, 2010 
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Lower Triassic (Buntsandstein) 

clastic sediments 

Geothermal potential in Alsace 

Top Thickness 

Dezayes et al., 2007, 

2008, 2010 
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Lower Triassic (Buntsandstein) 

clastic sediments 

Geothermal potential in Alsace 

Top Thickness Temperature 

Dezayes et al., 2007, 

2008, 2010 



 > 24 
GEOELEC - Regional Workshop 3, Milano, Italy, 05/12/2011 

Lower Triassic (Buntsandstein) 

clastic sediments 

Geothermal potential in Alsace 

Top Thickness Temperature 

> Northern part of the Rhine Graben shows more 

interesting values of geothermal potential; 

> Top of Buntsandstein: 2000-3000m; 

> Thickness: 500-600m; 

> Temperature: 140-150°C; 

> Geothermal potential : 15-30 GJ/m2 

•  Dogger of Paris Basin : 7 GJ/m2 

•  Trias of Paris Basin : 15 GJ/m2 

 

Dezayes et al., 2007, 

2008, 2010 
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Lower Triassic (Buntsandstein) 

clastic sediments 

Geothermal potential in Alsace 

Top Thickness Temperature 

> Northern part of the Rhine Graben shows more 

interesting values of geothermal potential; 

> Top of Buntsandstein: 2000-3000m; 

> Thickness: 500-600m; 

> Temperature: 140-150°C; 

> Geothermal potential : 15-30 GJ/m2 

•  Dogger of Paris Basin : 7 GJ/m2 

•  Trias of Paris Basin : 15 GJ/m2 

 

Dezayes et al., 2007, 

2008, 2010 

Good knowledge of geological condition = best 

geothermal potential calculation  

Model A Model B 

Volume 275 km3 302 km3 

Q 1224 GW.yrth 1346 GW.yrth 

Q expl 337 GW.yrth 370 GW.yrth 
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Reservoir characteristic of the Buntsandstein 

Petrophysical measurements 

Structural analysis  

Diagenetic analysis 

Thermal conductivity 

Porosity 

Thesis of S. Haffen 
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Fractured basement/cover unconformity in the Rhine Graben 

Permian rhyolithe 

Permian sediments 

Paleozoic granite 
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> Structural and petrographical 

characterization at the outcrop scale 

 

> Detection of the seismic horizon represented 

the top of the basement 

> Analysis of the continuity of the major faults 

 

Dezayes et al., 2011 

> Understand the transistion between the basement 

and the sedimentary cover 

> Identify the potential geotermal reservoir 

 

Outcrop scale Seismic profiles 
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The Soultz project 
> 24 years of research 

> 80M€ 

> 15 research laboratory 

> 1500 scientific publications 

> 40 students 
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Structural study 

N 

EPS1 

2997 data 

1400-2200m 

N0-N20 

NW-SE 
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Fluid 
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s 

fracture 

cluster 
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Well 

fracture in 
a cluster 

~100m 

Circulation 
Plugged 
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Tracer tests and hydraulical simulation 
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Gentier et al., (2010) 
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EGS concept 


H 

Establish a connection to a  

naturally fractured reservoir 

Drill pad Reservoir stimulation  

v h 

Re-injection Production 

Hydraulic circulation 
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Guadeloupe island 

Since 1963, numerous 

works in geology, 

geochemistry, 

geophysics and 

hydrogeology for 

geothermal exploration 

 

Potential geothermal resources: 

- Sofaïa 

- Ravine Chaude 

- Soufrière 

- Vieux habitants 

- Bouillante 

 Bourdon et al., 2008 

Summary reports 

before 1999 

West Indies 
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Bouillante geothermal power 

 
Plateforme du puits BO-4

et des nouveaux puits
BO-5, BO-6 et BO-7

Trajet approximatif de
 la conduite de vapeur

Ravine Blanche

Bourg de
Bouillante

Station de 
pompage 

d'eau de mer

Unité existante
Bouillante 1 (4,75 MWe) 

et puits BO2

Baie de Bouillante

Site retenu pour
la nouvelle unité

Bouillante 2

Nouvelle unité 
Bouillante 2             

(10 MWe) 

> 4 drilling in the 70’s and 80’s 

> Last 3 wells in 2001 

> Several scientific activities, 

geophysical and geochemical 

monitoring 

> Thermal cracking in 1999 to 

stimulate BO-4 

> Tracer tests 

> Geological, hydrochemical and 

geochemical modelling  

Bouillante 1: 5 MW 

Bouillante 2: 10 MW since 2004 

-> 6-8% of the electricity of the island 

(400 000 inhabitants) 

 

Calcagno et al., 2011 
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Martinique island 

> Activities of geothermal 

exploration in 1967-1970 

> Geothermal potential reevaluation 

between 1979 and 1985 
 

Two favorable areas (180-200°C): 

- Montagne Pelée 

- Pointe Diamant 

Sanjuan et al., 2003 

Summary reports 

West Indies 
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La Réunion island 

 

 

 

 

 

> Exploration works in the 70’s 

> 5 thermal gradient wells and 2 

deep exploration wells in 80’s: 

• Salazie: 185°C @ 2100m 

• Grand Brûlé: ~140°c @ 3000m 

> Exploration works in the 2000’s 
 

Summary reports 

BRGM 2000 

GeoPower 2002 

Indian Ocean 
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Tahiti and Mayotte islands 

TAHITI 

Geothermal exploration works in 2006 

(mainly in the Tahiti Nui island)  

 

 

MAYOTTE 

Geothermal exploration works in 2005-2008 

 

 

 No trace of hot water 

 Gas emanations with 

magmatic origin 

Indian 

Ocean 
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On-going exploration licences in France 

More in C. Boissavy 

presentation ? 

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000

019198799&fastPos=77&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRET

E&oldAction=rechExpTexteJorf 

Arrêté du 4 juillet 2008 prolongeant la validité d'un permis exclusif de recherches de gîtes 

géothermiques 

Soultz 

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000

000227891&fastPos=169&fastReqId=1968131838&oldAction=rechExpTexteJorf 

Arrêté du 27 septembre 2002 accordant un permis exclusif de recherches de gîtes 

géothermiques Soultz 

  

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000

019214060&fastPos=76&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRET

E&oldAction=rechExpTexteJorf 

Arrêté du 9 juillet 2008 accordant un permis exclusif de recherches de gîtes géothermiques à 

haute température 

Permis de la Limagne d'Allier 

geopetrol 

électricité 

 

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000

018392234&fastPos=85&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRET

E&oldAction=rechExpTexteJorf 

Arrêté du 14 mars 2008 accordant un permis exclusif de recherches de gîtes géothermiques 

Permis de Hatten-Rittershoffen/sociétés Roquette frères et Electricité de Strasbourg, 

  

  

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000

020756227&fastPos=6&fastReqId=771122696&navigator=naturetextenavigator&modifier=DECRET&

oldAction=rechExpTexteJorf 

Décret du 17 juin 2009 accordant à la société Géothermie Bouillante une concession de gîtes 

géothermiques dite « Concession de Bouillante » (Guadeloupe) 

Bouillante 

 

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTE

XT000000562830&fastPos=27&fastReqId=771122696&navigator=naturetextenavigator&modifie

r=ARRETE&oldAction=rechExpTexteJorf 

Arrêté du 25 novembre 1996 renouvelant un permis d'exploitation d'eaux chaudes et vapeurs 

d'eau souterraines et autorisant sa transmission 

Bouillante 

  

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000

000711716&fastPos=31&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE

&oldAction=rechExpTexteJorf 

Arrêté du 16 février 1993 renouvelant le permis d'exploitation d'eaux chaudes et vapeurs d'eau 

souterraines dit « permis de Bouillante » (Guadaloupe) et autorisant se transmission à la société 

Coparex international 

Bouillante 

Bouillante 

Limagne d’Allier 

Alsace: 

Soultz 

Hatten-Rittershoffen 

Wissembourg 

Lauterbourg 

….. 

Feed-in tariff for 

geothermal 

electricity: 20 cts € 

kWh 

http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019198799&fastPos=77&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019198799&fastPos=77&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019198799&fastPos=77&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000227891&fastPos=169&fastReqId=1968131838&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000227891&fastPos=169&fastReqId=1968131838&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019214060&fastPos=76&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019214060&fastPos=76&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000019214060&fastPos=76&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000018392234&fastPos=85&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000018392234&fastPos=85&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000018392234&fastPos=85&fastReqId=1968131838&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000020756227&fastPos=6&fastReqId=771122696&navigator=naturetextenavigator&modifier=DECRET&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000020756227&fastPos=6&fastReqId=771122696&navigator=naturetextenavigator&modifier=DECRET&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000020756227&fastPos=6&fastReqId=771122696&navigator=naturetextenavigator&modifier=DECRET&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000562830&fastPos=27&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000562830&fastPos=27&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000562830&fastPos=27&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000711716&fastPos=31&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000711716&fastPos=31&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
http://www.legifrance.gouv.fr/affichTexte.do?dateTexte=&categorieLien=id&cidTexte=JORFTEXT000000711716&fastPos=31&fastReqId=771122696&navigator=naturetextenavigator&modifier=ARRETE&oldAction=rechExpTexteJorf
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Thank for your attention 


