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INERTIA CHANGES FOR A MULTILAYERED SPHERE 
DUE TO A DISPLACEMENT DISLOCATION 

H.R. WASON' 

ABSTRACT 

Th. displacement field due to an arbitrary tansential dislocation buried In a 
layered sphere has been derived by Wason and Sinah (1972). Uslna tho dis· 
placement field at any arbitrary point, the chanses In the componenls of tho 
Inertia tensor due to a burled displacement dislocation are thocrotlcaliy cal
culated for a multilayered spberlcal eartb modol. Tb. Inertia cbAllse. oro lint 
derived for tho spoclal caso in which tho epicontr. lies on tho eartb'. axla of 
rotation. Tben, throlllb tho orlho.onal IrAII,formation, the .plcontral .... are 
carried to the seoarapblcal ..... aDd tho inertia cbaDa.. have been calculated 
wltb reference to tbe seo&rapblcal.y.lem. Tho results hav. boon derived for 
throe ..... of.bear dislocations: vertical .trlke-slip, vertical dip-slip aDd dip
,lip on a 45 degree dipping pi .... 

INTRODUCTION 

Pross (1965) calculated the displacements, strains and tilts due to a 
static dislocation in a half-space. Mansinha and Smylie (1967) computed the 
changes in the products of inertia of the Earth due to a rearrangement of 
masses associated with major earthquakes and then calculated their contri
bution to the excitation of the Chandler wobble and the secular polar shift. 
As a mathematical model. tbey used vertical. rectangular strike-slip and 
dip-slip faults in a uniform half-space. 

The extension to spherical Earth models was first reported by Ben-Menahem 
and his co-workers. Starting from the results of Ben-Menahem and Singh 
(1968). Ben-Menahem and Israel (1970) obtained the displacement field at any 
point within a spbere and then calculated the inertia changes due to an arbi
trary displacement dislocation in a uniform sphere. These authors found that 
a spherical Earth model yields higher inertia changes than the corresponding 
half-space model. Smylie and Mansinha (1971) computed the cbangcsin the 
inertia tensor of a realistic Earth model taking account of self-gravitation and 
initial hydrostatic stress. They showed tbat the changes in the inertia tensor 
computed for a real Earth model were higher than both for a uniform spherical 
model and for a half-space model. Dahlen (1971.1973) computed the changes 
in the products of inertia of a real Earth model caused by the displacement on 
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