
The Prehistoric Salt Mines of 
Hallstatt  

 
Perfect preservation leading to insightful simulation 

Hans Reschreiter, NHM Wien 
Kerstin Kowarik, NHM Wien 
 
Gabriel Wurzer, TU Wien 



Hitchhiker‘s Guide to Hallstatt 



Hitchhiker‘s Guide to Hallstatt 

 



Hitchhiker‘s Guide to Hallstatt 

 



Hitchhiker‘s Guide to Hallstatt 

 

Hallstatt 

High 
Valley 



Hallstatt 

 



Up the Salzberg („Salt Mountain“) 

 



High Valley 

 



High Valley 

 

Prehistoric 
Burial 
Site 

Entry to 
Mines 



Discovery of the Prehistoric Mine 

 
wet mining since 1311 
• prehistoric waste  

a regular nuissance 
 

1748: 
„old structure found“ 
while digging shaft 



Excavation since mid-19th Century 

 
three „epochs“: 
• 1846: miners 

(Ramsauer, Engl) 
• 1927: prehistorians 

(Mahr, Morton) 
• 1960: archaeologists 

(NHM, Salinen AG) 
 

 



Salt Springs (5000 BC?) 

 



 

http://www.nhm-
wien.ac.at/jart/prj3/nhm/main.jart# 

Earliest Mining  
(3500 BC?) 



 

    Bronze Age Mining  
    (1500-1000 BC) 
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Spots... 

 



     Iron Age Mining 
     (850-350 BC) 



Bronze vs. Iron Age 



Finds... 























































































Oldest Wooden Staircase  
of Europe (1108 BC) 



The Oldest Wooden Staircase 

 



 



 



Interpretation of the Finds 

• standardization 
  
• functionality 
 
• specialization 
 
• segmentation 
 



Simulation of Salt Mining 

number of years until 
full exploitation 
 mining in staircase fashion, in volume of 

100m x 40m x 20m (salt distrib. ~80%) 

Parameters:  
• number of miners 
• number of layers 

measured work process 

(e.g. 25 miners 3 layers 》 13 years) 

http://youtu.be/VDIYPGpFxRM 

http://youtu.be/VDIYPGpFxRM


Previous  
Mental Model 



Simulation  
Outcome 



Updated 
Mental Model 



Physics Simulation 

mechanics of  
• tool handling, 
• lifting (roap, reflector roll, sack) 
 
physically-driven 
• stair collapse tests  (assemble & destroy) 
• landslide sim* 
• air circulation  

computation** 
 
 

http://youtu.be/5fviKjk8fgk 

http://youtu.be/5fviKjk8fgk


Simulated Population Dynamics 

population & workforce size 

video (swf) 

http://www.iemar.tuwien.ac.at/processviz/IFACMMMKeynote/sysdyn.swf


Regionional  
Implications 
• carrying  

capacity 
• socioeconomic 

development 
• wider  

political 
context 



Feedback Loop – Coupled Simulation 

 
whole mine model using  
inputs from population  
dynamics: 
• number of miners 
• produced shafts, 

scrapers, throughs 
 
  video (swf) 

http://www.iemar.tuwien.ac.at/processviz/IFACMMMKeynote/processsim.swf


 Physical Simulation  
(Experimental Archaeology) 

barley millet 

broad bean pork 

 Ritschat (stew) made of... Black 
Box 



A Few Other Methods:  
Reference to Archaeological Record 

 



A Few Other Methods:  
Anthropology 



A Few Other Methods:  
Ethnographic Analogies 



 



 



A Few Other Methods:  
Dendrochnonogy (& Sediment Analysis) 

 



A Few Other Methods:  
Remote Sensing,  Geomagnetics, Geology...  



Conclusions 
 

excellent preservation → comparison,  
reconstruction, model-building & simulation 
 

prehistoric mining     current mining 



Further Reading  
on Prehistoric Mining in Hallstatt 

 http://www.nhm-wien.ac.at/hallstatt 

http://www.nhm-wien.ac.at/hallstatt
http://www.nhm-wien.ac.at/hallstatt
http://www.nhm-wien.ac.at/hallstatt


Further Reading  
on Simulation in Archaeology 



Further Sites to Visit: 
Natural History Museum Vienna 

 



Hallstatt:  
UNESCO World Heritage 

  Museum Hallstatt           Salzwelten Mine Tour  
           (Hallstatt & Hallein) 



Chehrabad          Salt               Mine 
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