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A NUMERICAL MODEL OF MARGINAL SEAS
AND JAPAN ISLANDS FORMATION CAUSED
BY EURASIA MOVING TO SUBDUCTION ZONE

V�P�Trubitsyn�� V�V� Rykov�

�International Institute of Earthquake Prediction Theory
and Mathematical Geophysics� Russian Academy of Sciences� Moscow� Russia
�United Institute of Physics of the Earth� Russian Academy of Sciences� Moscow� Russia

We develop a model of mantle convection with a 7oating continent moving to a subduction zone#
We present the results of numerical solution for the system of equations for mantle convection
and Euler8s equation for 7oating continents described previously by the authors# We use non&slip
boundary conditions at the bottom and lateral faces of a continent# The velocity of the continent
is obtained from solving the nonlinear coupled equations# If the size of the continent ,as South
America/ is comparable or less than the size of a convective cell� about 0111 km� the continent 9rst
moves rapidly to a subduction zone� then collides with it and brakes# This results in compression of
the active continental margin which leads to orogenesis# Thus� as the subduction zone moves with
the continent� the oceanic lithosphere submerges under the continent at a low angle# If the size of
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the continent exceeds the size of a convective cell ,as Eurasia/� it slowly moves as a whole to the
subduction zone� because viscous forces in di:erent mantle cells mutually compensate# There is
a zone of stretching ahead of the continent� because it moves slower than the underlying viscous
mantle pulled into the subduction zone# Due to stretching the oceanic lithosphere grows thinner
and there occurs a local maximum of thermal 7ow from the mantle# These features are similar
to marginal seas of Japan and Ochotsk type# Due to stretching� a fragment separates from the
continent� rapidly departs from it� and stops at the subduction zone� similar to the case of Japan
islands# The continent continues to move slowly and shifts the subduction zone toward the Paci9c#
After a time� the continent absorbs the islands previously separated from the continent# These
results are selfconsistent� because they follow from strict solutions of the equations of mass� energy�
and momentum transfer for a simple model#
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