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Enhanced erosion reduces steady state topography and crustal thickness but not steady state rock 
uplift rate (FE = FA). 

Homogeneous pure shear 
dU/dx = 0 

Airy isostatic compensation 

W 

FA 

R1 
R2 

FA xHo 

U1 = U2 xHo/W 

Ho 

Tectonic Uplift is Isostatic Uplift 

Constant Width Orogen (dW/dt = 0) 
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Critical Taper Theory: 
Framework for Examining Controls on Orogen Width 
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General Analytical Solution


•	 Mass Balance in a 2-Sided Wedge at Flux 
Steady State 

• Account for Recycling of Foreland Sediment


•	 Critical Taper: Wedge Geometry (mean 
topography) 

• Assumes Topographic Taper Invariant with 

Accretionary Flux, Climate, Orogen Width


•	 Generic Orogen-Scale Erosion Rule




Definition Sketch 
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Relations for Steady State Frictional Wedges 
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Dry Retro-Wedge 



Uniform Precipitation 



Wet Retro-Wedge 



Courtesy of Annual Reviews. Used with permission.



Uniform Precipitation 



Erosion Increase to Divide, linear 



Erosion Increase to Divide, non-linear 



Limitations 
• 

(Himalaya-type more sensitive to climate) 

θ, φ and therefore topographic taper
invariant with W, FA, Climate 

F (climate)? 
• θ = F (wedge width)? 
• φ = F (depth / temperature)? 

• 
internal feedbacks and controls on spatial
pattern of erosion (channel width, sediment 

Wedge Solution Equally Valid for Transport Limited Model 

Rheology – viscous effects not modeled 

• P,  

• P =  

Erosion law – hides potentially important 

flux/size, threshold stress, orographic ppt) 
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