
AvH8-6
8th Alexander von Humboldt International Conference
Cusco, Peru, 12 – 16 November 2012
© Author(s) 2012

Zonal concentration of some geophysical process intensity caused by tides
and variations of the Earth’s rotation velocity
B. Levin (1,2), A. Domanski (1), and E. Sasorova (2)
(1) Institute of Marine Geology and Geophysics, of FEB Of RAS, FEB of Russian Academy of, Yuzhno-Sakhalinsk, Russian
Federation (levinbw@mail.ru), (2) Shirshov Institute of Oceanology of Russian Academy of Sciences, Moscow, Russia;

It was shown before [Sasorova et al, 2012] that the latitudinal distributions of some geophysical phenomena (earth-
quakes, hotspots, major ore deposits) display clearly expressed bimodal character (two sharp peaks in middle lat-
itudes of the Northern and Southern Hemispheres, the local minimum near the equator and almost zero values
on the high latitudes). The objective of this work is the attempt to define what kind of the fundamental physical
phenomena can be responsible for the formation of anomalous latitudinal zones of high activity, which is called as
“critical latitudes”.
The peculiarities of some geophysical process global distributions for the Earth cannot be explained from the
viewpoint of the theory of plate tectonics alone. We take into consideration outer forces, which have influence on
terrestrial media and on geophysics processes of our planet bodies. It was discussed the role of tidal processes and
the variations of the Earth’s rotation velocity as possible causes governing the bimodal distributions.
The amplitudes of the tides and calculated theoretical distribution of the total energy of tidal forcing of the Earth
by the Sun and the Moon reveal maximum values on ±45◦, and minimum values at the equator and poles. But
the tidal forces influence on the Earth’s lithosphere is quite complicated and it was shown, that there is no direct
reaction of tidal effects on process of seismic event generation. The repeated long term impacts of tidal forces may
lead to very sufficient nonlinear effects (including the role played by water and water fluid).
Then an attempt to search the relationship between the rotation process characteristics of the Earth and listed
above observation data was carried out. The rotating body is regarded as revolution ellipsoid consisted from the
sum of infinitely thin disks, which are perpendicular to rotation axes. The analysis of the inertia moment gradient
of rotation body as the function of the distance from equator allowed to calculate the critical geocentric latitude
for homogeneous (35◦15’) and nonhomogeneous (26◦17’) in density Earth. An angular velocity of the Earth is
changing with time. Relative variation of the angular velocity may reach 10-8. Kinetic energy of Earth’s rotation
is 1029 J. The variation of the Earth rotation kinetic energy may be as great as 1018 J annually. A variation of
angular velocity of the Earth rotation outside of the critical latitudes leads to a variation of displacements and to
deformation of surface and occurrence of an additional strains in terrestrial crust The maximum changes of crust
strain will occur in latitude near to critical latitudes and therefore dominant part of kinetic energy variation must be
released in this region. This additional energy which before was not taken into account is expended for the restora-
tion of equilibrium of the Earth figure. Therefore the Earth rotation energy and its variations can be considered as
real cause of the development of two symmetric zones of instability on the Earth interior.


