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RHEOLOGICAL ANISOTROPY OF THE EARTH�S
MANTLE AND QUASI�STATIONARY FLOWS

B�I� BIRGER

O�Yu� Schmidt Institute of Physics of the Earth�
Russian Academy of Sciences� Moscow

The nonlinear integral  having a memory$ universal rheologic model of the mantle rock
put forward by this author earlier� is now extended to the case of crystals with anisotropic
rheology� Since the mantle is polycrystalline and crystal grains� having dimensions of
the order of a millimeter� are oriented chaotically� anisotropy vanishes after averaging
over the volume� However� mantle 5ows produce a preferred orientation of crystal grains
and� hence� anisotropy� Within the framework of the present rheologic model� the most
important characteristic of 5ow is the memory depth/ the strains which had existed before
the instant determined by the memory depth do not a6ect the stress at the instant of
observation� The rheologic model reduces to the anisotropic power%law 5uid model for
5ows which have the typical period of velocity change much in excess of the memory depth
 such 5ows are called quasi%stationary$ and reduces to the anisotropic Andrade model for
5ows with typical periods much shorter than the memory depth� It is shown that the 5ow
associated with time%dependent mantle convection is quasi%stationary� Postglacial 5ows
imposed on time%dependent convective 5ows prove to be quasi%stationary too�
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