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Abstract 

A full range of regional-scale evaluation activities of geothermal energy resources and subsurface heat-storage potential are being carried in the 

entire Molasse Plateau in Switzerland in the framework of both Federal research programs such as Swiss national SCCER SoE programs and 

Canton-driven initiatives such as the ‘GEothermie2020’ program in the Geneva Canton aimed at implementing a nuclear-free 2050 energy 

strategy. 

A large data set of 2D seismic lines from different surveys mostly acquired for hydrocarbon exploration carried in the 70s and 80s, have been 

collected and in part re-processed to enhanced potential shallower stratigraphic targets. New walk-around and walk-above VSP were acquired 

in abandoned wells in order to establish a better control on velocity model and reservoir heterogeneity. All these seismic data, together with 

newly-acquired Bouguer-anomaly gravity data, calibrated with few deep boreholes have been integrated in a single data base which served as 

basis for establishing a sound subsurface stratigraphy framework. The latter spans from the Permian-Carboniferous (P-C) to the Tertiary age, 

including potential geothermal reservoirs in the P-C sandstones, and the Jurassic and Cretaceous limestones. 

The mapping of fault systems has been carried out to identify deeply rooted lineaments which may connect the crystalline basement to 

shallower formations, including especially those ones controlling the P-C extensional structures, possibly reactivated, at later stages, during the 

Alpine inversion and present-day tectonic regime. 

Preliminary data of downhole temperatures suggest a gradient of 25-30°C/km. The examination of these different data sets, including the 

distribution of historical earthquakes epicenters and results of ongoing passive seismic monitoring, aims at 1) supporting further evaluation and 

risk assessment (including the possible undesired occurrence of hydrocarbons and seismic) of the regional geothermal potential and 2) 

identifying a number of most suitable subsurface targets for both heat direct-use and storage, using a play fairway analysis approach. 
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The knowledge and technology transfer from the HC industry in this exploration phase could be key to accelerate the learning curve and meet 

the energy strategy objectives. This can provide the geothermal players with the necessary best practice and workflows which however, need to 

be adapted to a very different and challenging business environment if compared to the HC industry. 
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Results of the 2017 May vote for the 2050 Swiss Energy Strategy  
 
which aims at phasing out Nuclear Power plants by increasing 
renewables for  
• Heating & cooling 
• Power generation 
• Energy Storage 
• Energy Efficiency 
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Federal Government (SFOE) Financial support for geothermal development 

P&D Projects 
 

• Up to 40% of the non-amortizable 
additional cost (costs beyond 
conventional technologies or 
systems) 

• Costs for the development, 
procurement and materials, 
construction optimization, operation, 
monitoring, documentation and 
communication.  

• Available to Companies, Tertiary 
education sector (UAS, U, ETH), 
public entities etc. 

• No limits regarding project duration 
and financial scope of projects 

CO2 - Ordnance 
(since Jan 1st, 2018) 

 
• Up to 60% of the prospection and exploration 

costs 

• Costs for the surface data acquisition, 
procurement and materials, drilling operations, 
well testing and logging 

Swiss Federal Office of Energy SFOE 
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Western Switzerland 

Geological framework 
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46' 

D Tabular Jura 

Faisceau Jura) E I J xterna ura D Plateau Jura 

o 

Modified from Sommaru a (1997). 

o Haute Chaine (Internal Jura) 0 Prealps 
o Tertiary Basins 0 External crystalline massifs 
o Subalpine Molasse 0 Subalpine Chains & Helvetic nappes 

AR=Aiguilies Rouges, As=Aravis, eB=external Bornes, MB=Mont Blanc 

Vu=Vuache fault zone, PVS=Pontarlier-Dent de Vaulion-La Sarraz fault area, T=Treycovagnes fault zone 

t Thrust & Major unit contact " Strike-slip fault 

Hercynian Basement 



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. 

Likely associated with large fault systems as indicated by the 

effects on Bromines spring following the Vuache Fault 

reactivation in 1996 (M1:5.3) 
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WHAT ABOUT OTHER HYDROCARBONS ? 
Managing risks 
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St Gallen (GT-1)  

Deep Geothermal Well 

in NE Switzerland 

(March – July 2013) 

 Water inflow in the developed Malmkalk 

proved; However, flow rates are less than 

targeted (<5 l / s). High temperatures are 

reached in reservoir depth (> 145 ° C). At 

the same time as the thermal water is 

being transported, gas is also carried in 

larger quantities (methane content> 90%). 

The size of the gas volume is difficult to 

estimate. 

St Gallen: Gas-Water-Production Test 
in October 2013 

• Proved Water inflow in the developed Malmkalk; However, flow rates are 
less than planned (<5 l / s).  

• High temperatures are reached in reservoir depth (> 145 ° C). 

• At the same time as the thermal water is being transported, gas is also 
carried in larger quantities (methane content> 90%).  

• The size of the gas volume is difficult to estimate. 
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St Gallen (GT-1)  

Deep Geothermal Well in NE 

Switzerland 

(March – July 2013) 
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Reconstruction of the HC generation timing and 

migration paths 

Gas Vector 

Oil Vector 

Oligocene – Rupelian 32 My 

Oligocene – Chattian -23 My 

Miocene – Burdigalian -20 My 

Miocene – Langhian -15 My 

Miocene – Langhian -14 My 

Pleistocene-2.27 My 

Today - 0 My 

ST GALLEN – 2D THERMAL MODEL 

Omodeo Salé, 2018 



Opportunities & Challenges 

• Active Petroleum System: HC 
occurrences may endanger 
Geothermal energy 
development (St Gallen, 
Schlattingen) if not well 
understood and managed (co-
production ?) 

• Key cross learnings from HC 
to GT industry (workflows, 
lessons learnt, etc.) 

 



Opportunities & Challenges 

• Favorable geothermal gradient for hydrothermal direct use and EGS 

• Overall favorable subsurface geology despite lateral prediction of 
reservoir properties require more investigation 

• Repeated success is required to continue the geothermal exploration 
effort (Public have not EPX mindset) 

• Exploration mindset education amongst stakeholders is an ongoing 
effort. 

• and... 

 

 

 



SCIENTIFIC &  

TECHNICAL  

COMMITTMENT 

COMMUNITY 

ENGAGEMENT 

Gather full support 

and endorsement for 

geothermal 

exploration efforts 

(seismic acquisition 

campaign etc.) 



FUTURE 

TODAY 

GE-01 
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Sept. ‘18 GE-03-04 

’19 – ‘20 

GENEVA CANTON EXPLORATION STRATEGY 

STEPWISE APPROACH  

STRATIGRAPHIC & PRODUCTION TEST 

POLITICAL & SOCIAL BUY-IN 
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AAPG GTW Series 

Geothermal Cross Over Technology Workshop 

Geneva, Switzerland 

9-10 April, 2019 




