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Geological Setting



INSTITUTE FOR ROCK MECHANICS AND TUNNELING

3

     Thorsten Bartosch & Kurt Stüwe          Institute of Earth Sciences

EGU Vienna 2015

Introduction
■ First analogue indentation experiments

[Ratschbacher et al. 1991]
 Introduction of lateral extrusion
 Importance of strike-slip faulting

■ First deformation modelling of E-Alps
[Robl & Stüwe 2005]
thin viscose sheet formulation [England & McKenzie 1982]

2D FE code Basil [Houseman, England, Barr]

■ BASIL code coupled with an erosion model
[Stüwe et al. 2008]

■ Stationary strike-slip faulting for BASIL
[Robl et al. 2008]

■ Non-stationary strike-slip faulting
(presented work, [Lynn Evans, pers. com., Monash University])
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Introduction

First record of topographic evolution of E-Alps
[Frisch et al. 1998]

Initial condition for simulation

■ Starting time 30Ma ago

■ Initial flat topography 200m

<200m
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Literature/strike-slip activities

∎ Plate boundary
∎ Strike-slip fault
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Palaeogen rectification

Φ T

■ Rotation of Adriatic Plate: 0.52°/Ma 
[Nocquet & Calais 2003]

■ Heuristic rectification approach:

 Φ ∝ distance from Adriatic Plate
 T → compensate lateral extrusion

■ Result fits to [Linzer et al. 2002]

140km
(156km)

233km
(230km)

Euler pole Euler pole
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Boundary conditions

fixed

slip

fixed

slip

Vmax = 3.6mm/a
slip
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Strike-slip principal influence

■ No faults

■ With faults

■ With temporal varying 
faults

Topographic elevation after 
30Ma of deformation
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Map comparison

Topography about 400-
1200m peak height below 
real world

■ glacial erosion
[Sternai et al. 2015]

■ Plate rebound
[Willet, 2010]

■ Asthenosphere upwelling
[Lippitsch et al. 2003]
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Topographic evolution

recent

-10Ma

-20Ma

-30Ma

Silence?

Topography Uplift rate Fault activity
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Tauern Window exhumation

Pustertal

Pustertal

TW

SEMP

SEMP

TW

PA = Adriatic plate boundary

-30Ma

-20Ma

-10Ma

recent

+5Ma
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Conclusion

■ Final topography depends strongly on strike-slip activity 
patterns → backs up earlier findings

■ Tauern Window exhumation strongly depends on activity 
patterns of faulting

■ Maximum indenter velocity with vmax=3.6mm/a over 30Ma

 Rectification fits to Linzer et al. (2002)
 Lower convergence rates than claimed in literature

■ Stiffness control modelling of the Austroalpine instead of 
boundary condition modelling
(e.g. Miocene roll-back at Carpathian arc)
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