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SAPHYR Project 
Compilation of all existing data on physical properties of rocks present in the Swiss 
Alps (not restricted to the borders of CH). 
 
Digitization of the data using a geographical frame (GIS) 
 
Measurements on rock samples from regions with low coverage 
 
Physical properties  

 1) Density and porosity    
 2) Seismic properties and their anisotropy 
 3) Magnetic properties and their anisotropy 
 4) Thermal properties 
 5) Gamma radiation, heat production 
 6) Permeability 
 7) Electrical properties 

P 
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•  Aim:  
–  representative and complete physical properties for all rock types 
 

•  First step:   
–  literature values whenever possible 

•  Second step:  
–  measure new/update literature values where necessary 

2013 2012- 2013 

Working Strategy 
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Dr. Alba Zappone   Coordination     30% 
 
 
Michaela Erni    Master in Geology, ETH 
    Lab measurements  & GIS    70% 

       from June 1st 2013 
  
       
Dr. Nicola Tisato   Post Doc 

   Mechanical and electronic systems designer  20% 
        from May1st   2013 
 
 

Working Team 2013 
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Plan 2013 

2012  produce new data, especially Vp & Vs from rock types and/or locations  
 poorly represented in statistics and final map 

 
2013  Update all available data collected over the years 

 Add more information details 
 Enhance quality of the datapoints: check for errors & uncertainties 
 Search for more literature data 
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Results 2013 

New added fields 

59% 25% 

7% 

8% 1% 

DISTRIBUTION OF SAMPLE POINTS 

Oberflächengestein 

Borkern 

Cutting 

Tunnel 

unknown 

2012: 1067 tot.  data points 
2013: 3073 tot. data points 6 



Results 2013 

Vp0 Vs0 bulk grain tot eff dry wet matrix wet 

seismic density porosity thermal 
conductivity 

heat 
capacity 

2012 529 4 687 577 

2013 592 96 697 1322 60 771 327 522 252 91 
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physical parameters in database 2012 vs. 2013 

2012 

2013 

The new database is more specific and therefore more precise: 
(2012) Density à (2013) grain density & bulk density 

The new database contains more information about a sample: 
(2012) Rock type à (2013) rock type, sample details, location, type of outcrop, geologic 
& tectonic information 
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Vp0 
 

porosity 

density 

2012 2013 
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•  Continuous updating of  the ultrasound velocity Rig 
•  Implementaion of velocity measurement system in the permeability rig 
•  Attenuation module 
(Nicola Tisato) 
à Example picture 
 

Continuous implementation in the software of data processing  
(Claudio Madonna) 
à Example picture 

More work done in 2013 
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Bärtschi/ offer us all samples to do more measurements 
Description, coordinates already done 

New measurements on the kieselkalke, mainly in the Mittelland 
Number of kieselkalke in database at the moment <10 

Plan for 2014 

All datapoints 2013 
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Outreach 

 European Geoscience Union, Vienna, April 2011 

- Oral presentation: «The Swiss Atlas of Physical 
Properties of Rocks (SAPHYR): progress and 

developments» 
 

- SGPK web- page 

2012 

- Paper on Swiss Journal of 
Geosciences   

- Annual report 

P 

 in submission to Swiss Journal Geosiences 

 ready to hand in 

2013 

- Annual report 

Zappone A., Brunjin R, (2013) Density map & 
VP0 velocity map in: “ Geologie Schweiz – das 
Wissen aus dem Untergrund» Beres M. Ed 
Swisstopo , Bern, 132pp 
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