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Isostasy – local models

Airy model Pratt model

Difficulties with such local models: crust has no strength at all for vertical loads.



Isostasy – regional compensation model
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d: crust thickness – 6 km in this study

The outer shell of the earth is treated as a thin elastic plate, floating on the surface of a liquid.

s: mean ocean depth – 4 km in this study



Plate deformation in response to topographic load 

Fourier transform
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Airy-compensation model, 
compensated topography 

w = 0, 
uncompensated topography 

-- flexural wavelength 
~

elastic thickness (h) of the 
lithosphere is the thickness of 
an elastic layer that would respond 
to applied loads in the same way as 
the heterogeneous lithospheric plate.

-- flexural rigidity 



Gravity due to topographic load

surface density

Solution to Poisson’s equation

z = 0 (gravity anomaly at sea surface)

--- compressing the topography into a sheet mass 



parameters
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• Seamount width : 40 km
• Seamount height : 2 km



h = 0 km
Seafloor depth = 4 km



h = 10 km
Seafloor depth = 4 km



h = 30 km
Seafloor depth = 4 km
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Seafloor depth = 2 km
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