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Usually, geothermal exploration activities in green fields such as the one in St. Gallen 
(North-East Switzerland) are confined to limited areas in the surroundings of the well to 
be drilled, and the chance to move to production operations are strongly dependant on 
the success of the first exploration well. However, the presence of hydrocarbons in the 
area are notorious as  a potential risk for geothermal exploration. If not properly 
predicted, the manifestation of overpressured hydrocarbon fluids (oil and gas) can hinder 
the drilling operations and the whole geothermal project. This was the case of the St 
Gallen geothermal GT-1 well  in 2013. The occurrence of this unexpected event opened 
several scientific questions, such as: are hydrocarbon hosted in deep reservoir in the 
area or do local faults network promote the plumbing of fluids?  What are the source 
rocks for these hydrocarbons and their remaining generation potential? What is the  
realistic estimate of the volume of oil and gas in place in the  area?  

In this study,  we developed a high-resolution 3-D geological and thermal model from the 
integration of a 3-D seismic reflection survey, well logs and geochemical data. Here, 
emphaisis was placed on the mapping of the Permo-Carboniferous grabens and the 
crystalline basement. This interval is of particular importance for our study, since the  
Permo-Carboniferous unit may host the potential source rocks (coal and carbonaceous 
shales – based on the Weiach-1 analogue well) that generated the gas found in the St 
Gallen area. Uncertainties are associated with delineating the depth and geometry of the 
grabens. In order to simulate the thermal evolution of the basin, the different scenarios 
reconstructed were used as geological conceptual models. Paleothermal data (vitrinite 
reflectance and illite cristallinity) were collected to properly reconstruct the thermal 
maturation timing of the source rocks and hydrocarbons generation and expulsion 
events.  

The findings from this study extend the current understanding of the the petroleum 
system in the St. Gallen area and may serve as analogue elsewhere in the Swiss 
Plateau. This work demonstrates how a robust uncertainity-based tectono-stratigraphic 
interpretation can result into different modelled outcomes on the hydrocarbon volumes 
estimates. Furthermore, it provides more preciser constrains of  potential risk to 
geothermal exploration. 

 

 


