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Where is “Western Switzerland” ? 

Greater Geneva Basin (GGB) 



“Western 
Switzerland” 
Geological 
framework 



GGB Geothermal Exploration:  
a glance into the past 

Hydrothermal sources associated with mineral-rich hot springs (up to 23°C at 
surface) have been known since the XVth century. 

Bromines  

Usses R. 

Etrembières 

Likely associated with large fault systems as 
indicated by the effects on Bromines spring 
following the Vuache Fault reactivation in 1996 
(M1:5.3) 

Vuache Fault 



Early 1990’s the Canton of Geneva acquired several 
seismic lines and then drilled an exploratory geothermal 
well Thônex-1 (1993). 

TD: 2690 m bdf; Upper Jurassic (Malm).  
Reservoir T°C= 75±10  - Gradient 34.5 °C/km 
Long transit time (10-15k years) 
Basin: extensive low-K reservoir, likely not connected 
with deep geothermal fluxes connected to large faults. 
 
 

GGB Geothermal Exploration:  
a glance into the past 



Swiss Geothermal Journey… 

1994 Riehen 
2006 Bale 
2011 Schlattingen 
2012 St. Gallen 



GEothermie 2020: What do we know and 
what can we do?  

What are our options ?  
Is Deep Geothermal Energy the only way forward ?  
What about other geo-resources / risks or 
opportunities? 
etc…  



Geo-energy journey 

IDENTIFY & 
ASSESS SELECT DEFINE EXECUTE OPERATE 

Geothermal Energy Where we are now 



“GEothermie 2020” program:  
an integrated approach 

Phase 1 

Preliminary Investigation 

2012 - 2020 

Strategy Implementation 

Phase 3 

Exploitation 

 
Phase 2 

Exploration 

Andenmatten Berthoud, 2014 

Phase 1 

Detailed Prospection 

Program  
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16M CHF 
 

Select Targets  
Geophysic phase 2  

Seismic 3D  
Dynamic Modeling  

Well feasibility study 
Development Plan 

  

3M CHF 
 

Identify Subsurface 
Targets 

Seismic data 
reprocessing 

2D seismic acquisition 
Reservoir 

Characterisation 
3D geological 

modelling 
Seismic monitoring SIG funding 
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“GEothermie 2020” & SCCER-SoE task force  



Knowledge Base 

Conceptual Geological 
Model (rocks & 
properties) 

Basin and Reservoir Modeling 

UNIGE WORKFLOW 

Data acquisition 

Data evaluation 

Prospect 
Identification and 
Assessment 



DATA BASE:  
Hydorcarbon Exploration Boreholes in the 
Greater Geneva Basin 

Paolacci, 2012 unpublished 



Knowledge & Data Base 
• Data & documents: knowledge of > 50 years of 

field work and data acquisition  

Well completion logs 
Digital E-logs 
2D seismic (image & .sgy) 
Core photos 
Conventional Core Analysis 
Temperature and fluid data 
TOC and %Ro 



Is the GGB subsurface hot enough ? 

Average thermal gradient 
(corrected BHT) of   
25.4 °C/km 
Based on #26 deep boreholes from Western 
Switzerland and Savoie (transect Aix-les-Bains –
Yverdon-les-Bains) Chelle-Michou et al., in prep. 



Seismic data base 

GEOMOL 
INTERREG 

project 



Seismic data base 

GEOMOL 
INTERREG 

project 



Seismic data base 

GEOMOL 
INTERREG 

project 



Clerc N. et al., in prep. 

DATA EVALUATION: SEISMIC INTERPRETATION 



Photo A. Moscariello 
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Hauterivian Marls 

Western flank of the Vuache mountain 

DATA EVALUATION: OUTCROP SEISMIC CALIBRATION DATA EVALUATION: OUTCROP SEISMIC CALIBRATION 

Reservoir stratigraphy and architecture:  
Sedimentary body geometry,  
Changes in vertical stacking pattern and lateral sediment 
composition (facies). 
Role of syn-sedimentary tectonic.  

Kimmeridgian  
Reef build up 
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Kimmeridgian reef build-ups on 2D seismic? 

Clerc et al., in prep. 



Geological setting: the Kimmeridgian Reef build ups 

Picture from D. Do Couto 

Jura Mountains, 
Champfromier area 

(Meyer, 2000) 



Malm / Kimmeridgian Reef 
Complex: a possible good 
reservoir analogue from 
eastern Molasse Basin 
(Munich) 

Could the Kimmeridgian reefs work as 
geothermal reservoir ?  

Lüschen et al., 2014 



Rudstone, Bioclastic peri-reefal zone 
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Carbonate Reservoir Characterization 

100% Lmst with corals Lmst with  10% clastic  Lmst with  25% clastic  

Detrital input 

1 mm 

Boundstone, Proximal reef 

Is this 
representative ? 

Calcite 

Dolomite 

Quartz 

QEMSCAN images  Rusillon et al.,  in prep. 



Vuache Fault  Mandellaz Mountain Photo A. Moscariello 2015 

Structural model based on integration 
of observation from surface geology 
(outcrops), remote sensing and seismic 
interpretation. 
Are there reservoir units more fractured 
than other ?  
(geomechanical stratigraphy) 

FAULT & FRACTURE 
MODELLING 



UNIGE Tasks & Deliverables 
• High-resolution mapping and 3D model of subsurface.  
• Risked catalogue of geothermal systems and reservoir targets. 
• Subsurface Uncertainty and Risk Register  

– (reservoir presence, distribution, properties,  fracture and fault 
extension, occurrence of hydrocarbon, etc.). 

• Identify knowledge gaps and provide recommendation for 
further data acquisition prior and/or during the exploration 
campaign. 

• Implement innovative technology and knowledge generated by 
other SCCER-SoE programs  

• and…. 



SCIENTIFIC & TECHNICAL 
COMMITTMENT 

COMMUNITY 
ENGAGEMENT 

Gather full support 
and endorsement 
for geothermal 
exploration efforts 
(seismic acquisition 
campaign etc.) 



Conclusion 

• Comprehensive multi-scale approach from 
regional geophysical-scale to pore-scale  

• Large(st) applied research effort in 
support of the GEothermie 2020 program 
(Canton of Geneva) fully in line with 
SCCER-SoE objectives and deliverables. 



ENERGY  

THANK YOU ! 

Photo C. Chelle-Michou 
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