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The geothermal potential of the Geneva Basin (Switzerland) is today under investigation 
through a variety of exploration activities. In the sedimentary basins geothermal 
resources are invariably linked to and possibly also coupled to hydrocarbon resources. 
Both resources can share the same reservoirs and their occurrence is strictly related to 
the thermal and tectonic histories of the basin.  

Currently, the geothermal energy prospection, exploration finding activities is confined to 
local studies of limited geographical extent – a few 10s km2 surrounding the area of 
potential geothermal well to be drilled. However, the presence of oil and gas in the basin 
can constitute a serious risk for geothermal exploration. During the drilling activity, 
relevant seismic stimulations can be produced, as a consequence overpressure of gas 
or oil stored in the rock (e.g., St. Gallen accident, in 2013). Therefore, a regional scale 
hydrocarbon prospection, of the area where geothermal activity want to be carried out, 
is mandatory to prevent risks.  

The potential for oil and gas generation and accumulation in a sedimentary basin is 
strictly related to the temperature attained by the basin infill over the time and to the 
presence of deposits rich in organic matter. The temperatures recorded in the basin 
deposits are direct consequence of the tectono-sedimentary evolution of the basin. The 
extension rate of the crust controls the heat flow in the basin area, as a consequence of 
the asthenosphere upraise, and the sedimentation rate determines the burial depth. 
Therefore, in order to estimate the amount of hydrocarbons stocked in the subsoil, the 
integrity of the geological evolution of the basin need to be taken into account.  

In this work, by computing 1D modelling, we quantitatively simulate the thermal history 
of the Geneva Basin. 1D modelling reconstructs temperature variation over the time in a 
vertical point of the basin, herein chosen at the Humilly-2 well location, the reference 
stratigraphic section of the basin. In the model, the petrophysical features of the units 
constituting the considered stratigraphic sequence were integrated, together with the 
geochemical properties of the potential hydrocarbons source rocks. To validate the 
modelling results, paleothermal proxies, such as vitrinite reflectance, fluid inclusions and 
illite crystallinity, were used.  

The results performed by this work permit to estimate the thermal maturation state of the 
potential source rocks of the area and to assess first hypothesis on the hydrocarbons 
generation, migration timing. Integrating in the future these data in a more complex 3D 
model, our knowledge on the location of potential oil and gas reservoirs in the region 
could be considerably improved. 


