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Exploration of the Underground 

Source TNO 
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Main Contributors of Subsurface Data 

• founded 1956 with the goal 
of acquiring own expl. leases 

• by 1994 only SEAG remained 
as a HC E&P player 

• SEAG collected & saved sub-
surface data acquired in 
extensive campaigns carried 
out between 1958-1966 as 
well as later campaigns 

main contributions to GeoMol 
are seismics and well data 

main contributions to GeoMol 
are seismic, interpretations, 
well data and know-how 

main contributions to GeoMol 
are interpretations 

• National Cooperative for the 
Disposal of Radioactive Waste 

• founded 1972 
• research on storage of 

of HC & nuclear waste 
• own geol. research 

programs of the Swiss 
subsurface 

• own expl. campaigns 
• most subsurface data 

from SEAG and HC E&P  
 

• first detailed 
academic and 
basin-wide study of 
the subsurface of the 
SMB 
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GeoMol EU & GeoMol CH 
2 Projects in parallel 

GeoMol EU (low-res) 1:200’000 
• in cooperation with neighboring countries 
• Swiss part based on SASMB interpretations 
• LG 3D fault modelling 
• available to the public (web-based viewer) 
 

- ends Q2 2015 - 

GeoMol CH (high-res) 1:50’000 
• modeling split up amongst 6 partners 
• additional interpretations of 2D seismic & wells 
• new interval velocities 
• additional surface and near surface data 
• restricted availability 

GeoMol CH - Goals 
• basis for federal planning 
• basis for exploration campaigns (HC & T) 
• basis for future geol. models 
• 3D model to be completed Q4 2015 

 
- ends Q3 2016 - 

 
 GeoMol CH – Continuation & Updates 

• improved tZ conversion 
• populate model with petrophys. data 
• populate model with temperature data 
• Base Mesozoic mapping  
• Paleozoic trough mapping  
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Geology of Switzerland 
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Area of Interest - Dimensions 

~315km (NE-SW axis) 
~80km (NW-SE axis) 
max elevation: ~1500m amsl 
min elevation: ~300m amsl 
longest borehole: 5914m 
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Sommaruga et al 2012 

Stratigraphy 
Cenozoic: siliciclastics (& carbonates) 
sandstones, conglomerates, shales 
3805m in SGSW-1 

Cretaceous: carbonates 
380m in Humilly-1 

 

Jurassic: carbonates & shales 
1050m in Humilly-1 

Triassic: evaporites, carbonates 
siliciclastics 
>634m in Essertines-1 

Modelled horizon (formation top) 
Modelled horizon (formation base) 
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2D Seismic 
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Wells – Measured Depth [m] 
GeoMol – WB Inventory 21.10.2014 

8'240 wells (21.10.2014) 
1'124 km of well data 
10 wells deeper than 4000m (ahd) 
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Data Coverage Map USM 
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Top Bedrock 

cell size: 25m x25m 
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Available Velocity Data 

New v-well data 

SMB East – Velocity Wells 
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Available Velocity Data 
SMB West – Velocity Wells 

New constraint point 
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2D Seismic 
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2D Seismic Interpretation 
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Nagra 2D Interpretation Dataset 
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Time-depth conversion 
Data Analysis 

PROVISIONAL 
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Average Velocity [ms]: SRD-BCen 

PROVISIONAL 
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Isopach Stacking 

PROVISIONAL 
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Complete Framework Modell 

2x 

OMM 
UMM 
Base Cenozoic 
Lower Malm 
Dogger 
Liassic 
Triassic 
Base Mesozoic 
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Cenozoic in 3D (Framework Modell) 

4x 

tOMM 

tUSM 

bCen 
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Lake Constance Area Pilot Region in 3D 

2x 

OMM 
UMM 
Base Cenozoic 
Lower Malm 
Dogger 
Liassic 
Triassic 
Base Mesozoic PROVISIONAL 
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GST Viewer 
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Disclaimer – Federal Terms & Conditions 
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GST Viewer – Disclaimer & 
Acknowledgements 
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GST Viewer – virtual vertical borehole 
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GST Viewer – virtual geological cross-section 
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GST Viewer – virtual horizontal map 
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TopBedrock / Quaternary Thickness 



30  Federal Office of Topography swisstopo 
Swiss Geological Survey 

Spline With Barriers (ArcMap) - Issues 

Horizon surface artefacts (convex 
surfaces should be flatter) 

Here, fault throw is overestimated 
by approx. 50% 

Expected fault cutout extents (- - -) 

Vertical exageration: x3 

Artefact (no offset) 
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GeoMol Framework-Model 1: 
200’000 
 
Die erstellten geologischen 3D-
Modelle, die entsprechenden Karten 
und die dazugehörigen Metadaten 
können unter folgenden 
Internetadressen abgerufen werden: 
  
3D-Model: 
http://www.geomol.eu/3dexplorer  
 
Mapviewer: 
http://www.geomol.eu/mapviewer  
 
Metadata: 
http://meta.geomol.eu/geonetwork/srv/
en/main.home  
 
Report: 
http://www.geomol.eu/report/GeoMol_
Report_web_reduced.pdf 
  

http://www.geomol.eu/3dexplorer
http://www.geomol.eu/mapviewer
http://meta.geomol.eu/geonetwork/srv/en/main.home
http://meta.geomol.eu/geonetwork/srv/en/main.home


GeoQuat: 
Informationssystem der quartären Lockergesteine in der Schweiz 
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Case-study: Birrfeld  

33 
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Case-study: Birrfeld  
  

34 

Digital elevation model  
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Case-study: Birrfeld  
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Toprock Model  

(GeoMol) 
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Case-study: Birrfeld  
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1400 Boreholes 
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Case-study: Birrfeld  
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Sismic Lines 
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Case-study: Birrfeld  
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Gravimetry  
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Case-study: Birrfeld  
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Geological cross-section   
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Uncertainty estimates with depth  

• At the surface: Digital Elevation Model  

0 m:   vertical accuracy in mm  
  

 

• At the top of the bedrock :  

- 200 m:     +/-  5 bis 10 m 

      
 

• At the deep underground:  

- 2000 m:    +/- 100 m 
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Thank you for your attention! 

• . 
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