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Abstract 
A correct mathematical description of incoherent earth revolving on the orbit around the Sun leads to unequivocal 
and logical driving mechanism of the plate tectonics. Differences of density of the Earth’s interior in conjunction 
with orbital centrifugal force and Earth’s rotation centrifugal force are the cause of the west drift of Earth crust’s 
deformations. The changes of water level in seas and oceans are the proof for that the Earth crust’s deformations 
drift west. Water in oceans and seas flows from those places on Earth which rise to those which drop, on the 
principle of equalizing the hydrostatic level. The west drift of the Earth crust’s deformations has been for millions of 
years now the reason of the continental drift and most of the tectonic processes of our planet.  
The here presented model of plate tectonics creates a logical sequence of most of the facts from the history of Earth 
from the origin of the Moon to the Sumatra sea-quake. 
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Introduction 
The basic problem of geophysics in more precise 
prognosing earthquakes and volcanos’ eruptions has 
for decades been the erroneous idea of the very self 
matter and properties of the basic force of our 
Universe – the gravity force. This incorrect concept 
and errors in description of the Earth’s interior 
resulting from it cause that the astronomers see the 
motion of the planets as the motion in freefall.  
This erroneous idea of the gravity force matter is the 
direct reason that the incorrect idea of spherically 
symmetrical interior of the Earth and other celestial 
bodies is passed to the next generations of physicists 
and astronomers. As it has been shown by Tumalski 
(1993, 2001, and 2004) Earth is not in freefall neither 
internally nor externally (as the Earth-Moon mass 
system). 
The whole relevance of this scientific error is given 
in the letter the author received from Dr Tom van 
Flandern, the former head of Naval Observatory and 
head of Celestial Mechanics Branch. To a notice that 
it is incorrect to consider the Earth-Moon system in 
an inert system of coordinates because then the 
centrifugal force of revolution around the Sun is 
omitted, Dr van Flandern responses: 

Incorrect. There is no centrifugal force operating for 
bodies in freefall. It makes no difference which body 
is taken as the center at rest and which as revolving – 
Sun or Earth. 

This assertion is entirely wrong. At any(!) motion on 
the circle, ellipse and other curves acts the centrifugal 
force. The fact that the gravity force and orbital 
centrifugal force are in balance in the center of 
gravity of the Earth-Moon system doesn’t mean 
that these forces don’t exist!!! 
According to the Newton's Modification of Kepler's 
Third Law, Earth and Moon revolve round their 
common center of gravity, which means that the 
distance of the Earth and Moon from the Sun is not 
constant. Contemporarily the center of gravity of the 

Earth-Moon System is shifted about 4500 km from 
the center of Earth. Therefore the distance of the 
Earth from the Sun changes of about ± 4 500 km  and 
the distance of the Moon from the Sun of about 
±  300 000 km. Both the gravity force and the orbital 
centrifugal force depend on the distance from the 
Sun. That is why the assertion that the Earth and 
Moon are "in freefall" on the orbit around the 
Sun is entirely false! 
It is completely  incomprehensible how the physicists 
could come to this conclusion. 
The false “freefall concept” is the reason why 
geophysics got stuck in a dead-end street of mantle 
convection as the drive force of geophysical 
processes and is not able to explain the global 
tectonical phenomenons. The whole helplessness of 
the contemporary physics towards processes taking 
place in the interior and on the surface of our globe is 
given in the quotation from NASA News, January 7th, 
2005 (already after Sumatra-seaquake): 
Most Changes in Earth's Shape Are Due to 
Changes in Climate 
Scientists using NASA satellite data found the shape 
of the Earth appears to be influenced by big climate 
events that cause changes in the mass of water stored 
in oceans, continents and atmosphere(...) The cause 
of a variation in the Earth's mass over the 21-year 
period between 1978 and 2001, however, still 
remains a mystery. 

The forces in the interior of the Earth 
During any shift (a) Fig.1 of the inner core from the 
center of the earth, two mass eccentricities Eq.(1) and 
Eq.(2) develop, gravity force acting between them. 

ΔmG2= 4/3πa3ρ2    (1) 

ΔmG3= 4/3πa3 (ρ3 - ρ2)   (2) 
ρ2, ρ3 - the linearised density of the outer and inner core 

In the contemporary geophysics it lingers and is 
repeated for years the following argumentation: 
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- with any shift of the inner core from the 
center of the Earth there is a gravitational 
force acting between the masses Eq.(1) and 
Eq.(2). Due to that force the inner core 
would have to make vanishing oscillations of 
period about 5h long. These vanishing 
oscillations would bring the inner core back 
to the center of the Earth and might have 
been without any problems registered on the 
surface of the Earth. And because until now 
even the most sensitive gravimeters haven’t 
registered those 5h-long oscillations, the 
geophysicists conclude that the Earth’s 
inner core lies in the geometrical center of 
Earth and is motionless in relation to the 
mantle. 
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surface of the Earth. And because until now 
even the most sensitive gravimeters haven’t 
registered those 5h-long oscillations, the 
geophysicists conclude that the Earth’s 
inner core lies in the geometrical center of 
Earth and is motionless in relation to the 
mantle. 

This conclusion is one of the greatest mistakes in the 
history of geophysics. The geophysicists have 
forgotten to take into this consideration a very 
important fact that the Earth does revolve. The lack 
of the 5h-oscillations cannot be the basis to draw 
conclusions concerning the position of the inner core. 
Rotation of the Earth determines that in the inner-
outer core mass system exists a centrifugal force Fω 
that acts on the inner core in direction opposite to the 
gravitational force. The position of the inner core 
inside the mantle is determined by the gravity force 
FG and the centrifugal force Fω ratio. 
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of the gravity force FG and the centrifugal force of 
the orbit Fω 
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The centrifugal force of the orbit is distributed on the 
individual parts of the celestial bodies proportionally 
to their density. This means that with respect to the 
centrifugal force the real and heterogeneous celestial 
body cannot simply be reduced arithmetically to its 
centre of gravity as is the case with respect to the 
gravity force. This is also the qualitative difference 
between the gravity force and the centrifugal force: 
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The existence of the centrifugal force of the orbit 
means that the earth is not "in freefall" during the 
movement around the sun. This forbids us to regard 
the earth as an isolated object. Therefore there is only 
permissible a coordinate system with the 0-0-0 point 
in the centre of gravity of the solar system and not in 
the centre of the earth. 
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These two pictures of Uranus taken in period of three 
years show essential differences in the appearance of 
the outer layers of this planet’s atmosphere. The 
parallax (visual angle) in the plane of revolution 
round the Sun both the warmer zone of the 
atmosphere and the rings of Uranus in the right 
picture is smaller than in the left picture taken three 
years earlier. Both pictures were taken in November 
so the parallax of the Earth’s orbit (6°) has no 
influence on the proportions of the two pictures. 
During these three years the Uranus has moved for 
about 12.8° on its orbit (the planet’s year equals 
84,014 Earth’s year). The same change of about 12.8° 
we can see in direction of orientation (in relation to 
HST) of warmer zone of Uranus’ atmosphere axis 
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inside the mantle is determined by the gravity force 
FG and the centrifugal force Fω ratio. 

For the centre of gravity of our planet the equilibrium 
of the gravity force FG and the centrifugal force of 
the orbit Fω 

G = Fω     (3) 

ω  = dm · (ωΟ)2 · RO   (4) 
O - angle speed of the orbit,  
O - orbit radius of the planet 

Fig. 1.: The meridional cross section of the earth 
       a - shift of the inner core from the center  
            of the Earth 
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and the orbit’s plane of its satellites and rings. The 
warmer zone of Uranus’ atmosphere clearly turns 
away from the Sun together with the planet’s rotation 
axis and the plane of satellites’ orbits.  
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axis and the plane of satellites’ orbits.  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
It is an unquestionable proof for that the Sun cannot 
be the reason of this irregular distribution of 
temperature in the upper layers of the Uranus’ 
atmosphere. If it was the Sun that warmed the planet 
so irregularly, then the warmer zone would must be 
always turned in direction of the Sun. In the pictures 
taken by HST we can see a clear correlation of this 
warmer zone of atmosphere with the plane of equator 
and the orbit’s plane of Uranus’ satellites. The only 
logical explanation of  such irregular distribution of 
temperature in the atmosphere of Uranus can only be 
the big asymmetry of its hot interior.  
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and the orbit’s plane of Uranus’ satellites. The only 
logical explanation of  such irregular distribution of 
temperature in the atmosphere of Uranus can only be 
the big asymmetry of its hot interior.  
That is why a conclusion appears that the 'false 
colors' picture of Uranus sent to the Earth in 1986 by 
Voyager2 (Fig.3.) shows the position of  hot inner 
core of this planet, not a layer of "smog" warmed by 
the Sun as it was wrong interpreted by the members 
of  JPL-NASA Imaging-team in Pasadena.  
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Due to the fact that the inner core of the earth has a 
higher density than its environment, it is shifted from 
the centre of our planet towards outside the orbit of 
the earth. The common action of the centrifugal force 
of the orbit and the rotation of the earth cause the 
eccentric inner core of the earth to move into the 
direction opposite to the rotation. This movement of 
the inner core causes differences in pressure in the 

outer core which lead to tides in it (Fig.4). These 
tides also induce the magnetic field of the earth. 
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This unequal pressure distribution causes 
deformations of Earth’s crust and mantle. We can see 
those deformations on all of the images of geoid 
model (GRIM, EGM96 and others) (Fig.5). 
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Fig 2. Infrared images of Uranus  
(JPL-NASA; HST WFPC2 and NIMCOS 1994 and 1997) 
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earthquakes. 

That west drift of the Earth’s crust deformations is a 
driving mechanism of plate tectonics, which means it 
is the cause of the continental drift and all the 
phenomenons connected with it, among others - 
earthquakes. 
The global water level The global water level 
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- when Anders Celsius was the director of the 
Astronomic Observatory in Uppsala, he marked 
the level of water in the Baltic Sea on a 
neighboring rock. Nowadays, 260 years later, the 
level of water in Baltic is few meters lower than in 
times of Celsius. 
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- similarly as in Scandinavia, the water level 
on Greenland and Iceland decreased by few 
meters during the last 200 years. 
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Fig.4. Equatorial cross-section of the earth rotating on the orbit:  
RSE –  the orbit radius around the sun  
P - centre of gravity of the total earth  
K - geometric centre of the inner core  
1 - direction of orbit around the sun  Fig3. False color image of Uranus:   

          (Voyager2;1986) 2 - rotation of the planet  
3 - the relative movement of the liquid outer core to the mantle  
     of the earth  
4 - the relative movement of the inner core to the mantle of the 
earth  
a - the eccentricity of the mantle-core mass system  
a' - the component, parallel to the orbit radius of the planet, of 
the orbit of point  "K" around point "P"  
"+" - zones of the outer core where overpressure exists  
"–" - zones of the core where underpressure occurs  
         in the outer  core 
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- in the region of Philippines, New Guinea 
and Australia the ocean water decreased by more 
than 10 meters during the last 200 years. 

The "post-glacial hypothesis", that is used for 
explaining the decrease of the water level in 
Scandinavia, can’t explain the decrease of the water 
level in the equator zone. Since Tumalski (1993) has 
shown, the increase of the water level in places such 
as: 

- eastern Africa 
- Caribbean Sea 
- Maryland in USA 

and decrease of the water level in other places is a 
clear proof for that the reason of those changes of the 
water level can only be the west drift of the Earth 
crust’s deformations that are shown on the "geoid 
models" [GRIMM, GRAVTOP(GFZ), EGM96, 
(NASA, OSU, NIMA)]. Water in oceans and seas 
flows from those places on Earth which rise to those 
which drop, on the principle of equalizing the 
hydrostatic level . 
The west drift of the Earth crust’s deformations has 
been for millions of years now the reason of the 
continental drift and most of the tectonic processes of 
our planet.  
One of many proofs for that is the way that 
Greenland drifted from the tropics to the Arctic 
region. 

June 16th, 1819; Republic Day January 26th, 2001; 
December 26th, 2004 Sumatra-seaquake and  
1811-1812 New Madrid earthquakes. 

In the equatorial cross-section of the surface of the 
Earth (Fig 5) we can see that the most active tectonic 
zones overlap with the regions ofthe greatest 
deformations of the Earth’s crust. Therefore the 
heaviest earthquakes affect southern Asia and 
southern America. One of the important arguments 
confirming rightness of the here presented 
mechanism of plate tectonics is the increasing 
number of earthquakes in the interior of the Indian 
Plate.  

Quotation (Bilham et al.): 
"Numerous earthquakes occur in the interior of the 
Indian Plate, unlike the adjoining Arabian plate. The 
number of damaging events occurring in and on the 
margins of India has increased significantly in the 
past 100 years, and doubled in the past40 years 
(Bilham and Gaur, 1999). An increase in the decadal 
number of deaths from earthquakes is a worldwide 
phenomenon driven by increased urban populations 
and by recent changes in urban construction methods 
(Bilham, 1988). Yet to some observers therecent 
increase in fatal earthquakes in India appears to 
exceed the global average." End of quotation 
Reasons of that rapid increase of earthquakes in the 
Indian Plate are directly due to the west drift of the 
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greatest deformation of the Earth’s crust. The biggest 
dent of the crust presently crosses over exactly the 
Indian Plate and the west drift of that dent provides 
energy for breaking the Indian Plate. 
The Earth’s crust deformations drift west with speed 
of ca. 0.6 deg/year, therefore it is easy to calculate 
that a century ago the Indian Plate was crossed with 
more peaceful tectonic area that nowadays lies 60 deg 
further west, in the middle Africa. 
As we can see the Republic Day earthquake of India 
(Mw 7.6, January 26th, 2001, 19 727 casualties) was 
caused by a break in the Indian Plate in the greatest 
dent of the Earth’s crust. Very similar, both in 
seismic results and magnitude, earthquake in Gujarat, 
June 16th, 1819, (Mw=7.7, ca. 1900 casualties) had 
similar cause as the Republic Day earthquake. As we 
can see in the map abowe in 1819, that is about 200 
years ago, the Indian Plate was crossed over with a 
dent that now drifts 120 deg further west, through the 
Carribbean Sea. And that dent of the Earth’s crust 
was the cause of the earthquake on June 16th, 1819. 
In the geophysical field reports right after the 
seaquake near Sumatra (December 26th, 2004, more 
than 226 000 casualties of tsunami) it was given that 
this seaquake has raised the sea-ground of about 10 
metres, what was the direct cause of tsunami. This 
fact confirms once more the here presented 
mechanism of the west drift of the Earth crust 
deformations. Across the southern Asia right behind 
the greatest dent drifts west the greatest bulge of the 
Earth’s crust. This Sumatra-seaquake took place in 
the most steep slope of the crust, where the tensions 
are the biggest.  
When looking at the given above picture of Earth’s 
surface we realize that the reason of the earthquakes 
in southern Asia is the west drift of the Earth crust 
deformations visible on that map, it becomes clear 
that neither the Republic Day earthquake of India nor 
the Sumatra-seaquake were not the last ones in this 
region. The Tectonic Death Zone moves slowly but 
irrepressibly towards the Arabian Peninsula and 
Africa. In the geophysical publications there is often 
signalised a lack of concepts to logical plate tectonics 
drive mechanism.  
Quotation (Bendick et al.): 
"The mechanism of the 2001 Bhuj earthquake is 
currently unresolved, although, as in the 1819 and 
1897 earthquakes, the event apparently occurred on 
a steeply-dipping thrust that did not break the 
surface(…) 
The occurrence of the Bhuj earthquake less than 200 
years after the severe 1819 event provides further 
evidence that large intraplate earthquakes can occur 
in clusters in regions of the crust where the strain 
rate is relatively low. The event highlights the 
potential hazard faced by areas that lie outside more 
rapidly deforming plate boundary regions."   
End of quotation 
The above given quotation on one hand admits that in 
the today's geophysics we lack coherent and logical 
plate tectonics drive mechanism, but on the other it 
shows that the geophysicists accept and consider only 

horizontal tensions between the plates and do not take 
into consideration the vertical component (...evidence 
that large intraplate earthquakes can occur in 
clusters in regions of the crust where the strain rate 
is relatively low). 
It is a notional error as the lack of horizontal 
component of tensions does not mean a complete lack 
of tensions. As it arises from the given above drive 
mechanism, the primary phenomenon in the plate 
tectonics is the translocation of the vertical plates’ 
deformations, i.e. change of the vertical component 
of the tensions. The horizontal element of the 
tensions on the edges of the tectonical plates is 
secondary phenomenon. 
The given here mechanism of the plate tectonics 
allows us to attempt explaining the mechanism of the 
New Madrid earthquakes in 1811-1812.  
Quotation (Bendick et al.): 
The parallels between Kachchh earthquakes and the 
1811-1812 New Madrid earthquakes are remarkable. 
All of these earthquakes occurred within failed rift 
systems. The largest New Madrid earthquake may 
also have been similar in size to the Bhuj event.  
End of quotation 
Looking at the picture above (Fig.5.) we can imagine 
how the surface of Earth looked two hundred years 
ago. All the deformations were shifted ca. 120° East. 
The today's Caribbean dent was the reason of June 
16th, 1819 Gujarat earthquake. In the same time at 
New Madrid longitude (90°W) was located the 
greatest bulge on the surface of the Earth, that today 
lies at ca. 150°E (New Guinea bulge). It means that 
the similarities between the Kachchh earthquakes and 
1811-1812 New Madrid earthquakes are only due to 
the fact that all these were intraplate earthquakes. 
Kachchh earthquakes were caused by dent and 
breaking the Indian Plate downwards what caused the 
rise of ground waters’ level after the earthquake 
(Times of India 3 Feb 2001 and Dr. V. K. Gaur). 
However, reason of the New Madrid earthquakes 
were bulge and breaking the American Plate 
upwards, what left the visible nowadays uplift of big 
area around the epicentre region. 
Quotation (Stover and Coffman): 
The Lake County uplift, about 50 kilometres long and 
23 kilometres wide, upwards the Mississippi River 
valley as much as 10 meters in parts of southwest 
Kentucky, southeast Missouri, and northwest 
Tennessee. The uplift apparently resulted from 
vertical movement along several, ancient, subsurface 
structures; most of this uplift has occurred during 
earthquakes. The Lake County uplift can be 
subdivided into several topographic bulges, including 
Tiptonville dome, Ridgely Ridge, and the south end of 
Sikeston Ridge. End of quotation 

On the basis of the here presented drive mechanism 
of plate tectonics, in 1997 there was prognosis of the 
oncoming eruption of the volcano Popocatepetl in 
Mexico and the following Cascade Volcanoes 
eruptions and earthquakes in the western states of 
USA. The eruption of the volcano Popocatepetl 
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started on December 14th, 2000. Still during the 
eruption of Popocatepetl, on 20th December 2000 
nearby the volcano Mount Shasta (Burney, Ca.) there 
was registered a series of 25 earthquakes. 
Conclusions 
As it occurs from the above considerations the model 
of the west drift of Earth crust deformations as a 
drive mechanism of plate tectonics makes a logical 
picture of many geophysical phenomenons, that were 
not possible to explain so far. This model may be a 
starting point in explaining some of the climate 
phenomenons on our globe, as the El Niño/La Niña 
and others, because the drift of the Earth crust’s 
deformations causes changes in the intensity of ocean 
currents as it is in case of Gulfstream. Logical picture 
of the plate tectonics drive mechanism may be the 
basis for improving both global and local prognosing 
of tectonical phenomenons as earthquakes and 
volcanoes’ eruptions. The only thing that geophysics 
and the inhabitants of the threatened areas of our 
globe need is good will of geophysicists themselves 
and their readiness to revise the wrong ideas that 
block the advancement of science.  
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