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Fig.1 Sketch of Earthquake induced by Decompaosition
and Explosion ( for a inclining MFT )
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THE CAUSE AND PREDICTION OF EARTHQUAKE

— A PERSONAL SEISMOLOGY—

1. INTRODUCTION

On the basis of the current theory of seismology, earth-
quake is a natural phenomenon caused by the sudden release,
in the form of fierce movements of earthquake faults, of the
strain energy accumulated in the crust of the earth. This
viewpoint had become the final conclusion of the cause of
earthquake, and was accepeted by most of the seismologists.
The author, who is not majoring in the research of seismol-
ogy, thus, may not be fettered by the above final conclusion,
and would like to present his own idea upon the occurrence
and prediction of earthquake in the present paper. The
present viewpoints, however, have not be accepted by the
seismologists vet, and may only be refered to as a personal
seismology. There may be some mistakes in the present
viewpoints, however, the author would be greatly pleased if
the present paper will contribute some to the prediction of
earthquake.

According to the author’s idea, large earthquakes may be
explained as follows. The ground water and sea water
penetrate downwards through the cracks in the crust of the
earth, and gradualy turn into water vapour of high tempera-
ture. Coming into contact with the melting magma in a
deeper place, water vapour decomposes into oxygen and
hydrogen under extreme high temperature and pressure, and
consequently induces great explosion which causes the initial
compression motion of the earth and the uplitt of the ground.
Soon afterwards, oxvgen and hydrogen recombine into
water vapour and induce a contraction in volume which may
result in the initial pulling motion and the subsidence of the
ground.

Adopting the present theory, many coseismic mystic phe-
nomena could be reasonably explained. For example, the
phenomenon of sea shock, which is a sudden upwards shock
exerted on the bottom of a navigating ship from the seabed,
may be well explained by the above decomposition and
explosion procedure, and it seems that it can not be ex-
plained by other theories.

2. THE MECHANISM OF EARTHQUAKE

As mentioned above, the earthquake caused by the decom-
position and explosion of the water vopour supplied from
ground water and sea water is defined as the external water
supply earthquake. On the other hand, when the condition of
decomposition of water vapour is achieved near ground
surface, earthquake may also be induced by decomposition
of the water vapour stored in magma after the last external
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water supply earthquake stoped. This kind of earthquake
may be defined as the internal water supply earthquake.
Generally speaking, most large earthquakes are external
water supply earthquake. Therefore it may be possible to
forecast large earthquakes in accordance with the present
theory. Usually, volcanic eruption may be induced by inter-
nal water supply decomposition and explosion; however, the
volcanic eruption during which rock is erupted out is induced
by the external water supply decomposition and explosion.
In the latter case, rock slack flow and sandy soil flow, which
is called debris flow, may occur as a result of the eruption.

(1) DECOMPOSITION AND EXPLOSION

In both the external and internal water supply type decom-
position and explosion, the reaction equation is the following
simple equation, which a primary school student can under-
stand,

2H,0 + heat — 2H, + Opreeeennes (1)

in which the volume expands 1.5 times under one atmo-
spheric pressure. Further more research upon the expansion
rate and reaction speed at the underground condition is
needed. When the reaction speed becomes infinitively great,
explosion occurs and the volume expands. The condition of
the occurrence of the explosion may depend on the tempera-
ture and the pressure. This explosion exerts compression on
the rock and the magma within a circular cone whose axis
is the same as that of the magma flow tunnel(in short, MFT)
(see Fig.l). This is the reason of the initial compression
motion, and the true character of the so called compression
circular cone. In the case where large quantity of magma
exists within this circular cone, there will be a considerable
room after the compression motion, and it may cause the
ground subsidence in the next stage.

(1) RECOMBINATION AND CONTRACTION

When the explosion occurs, a fraction of oxygen and
hydrogen may leak out through the cracks in the earth crust.
The reaction between oxygen and hydrogen in air, as that
shown in the scientific experiment in primary school, is
oxidization which gives out light. When this reaction occurs
during a earthguake, it may be seen that flame light up on
the ground and on the sea as well. Numerous reports on
mysterious light and flame associated with an earthquake
can be seen in Japanese classical documents related to
earthquakes and Chinese report of Tangshan earthquake
(1976.7.28). In some places, flames rush out into sky even
though the ground is flooded by the earthquake tsunami, and
some fire disasters are caused by some mysterious under-
ground flames. These light and flame that emitted from
ground can well explained by the above oxidization reaction.



Moreover, it was reported sometimes that there is a high fire
disaster rate in a area which has a low collapse rate in an
earthquake. The reason of this fact can also be explained as
above. Besides, some investigations indicate that there are
the traces of the emission of hydrogen at the earthquake
fault plane, this fact verified the present viewpoints to some
extent.

After the decomposition of water vapour, the temperature
in MFT decreases and a great part of the oxygen and
hydrogen recombine into water vapour. The equation of this
reaction is:

2H; + O, — 2H;0 + heat..--:-+(2)

In this reaction the volume contracts, and thus the mate-
rials in the region outside the compression circular cone
(which is called dilatation region) are absorbed to move to
the direction of the hypocenter. This may be the reason of
the initial dilatation motion of the ground. The time interval
between the decomposition-explosion and the recombination-
contraction may relate to the predominant period of earth-
quake motion, and may depend upon the amount of external
water supply. That is, the larger the earthquake is, the
longer the time interval will be. This is similar to shooting
up fireworks, the larger the diameter of the fireworks is, the
longer the time of the diffusion of fire is needed.

Since the pressure in the room formed by the
decomposition-explosion decreases drastically, large-scale
earth subsidence may happen due to an earthquake in the
case of huge MFT, i.e, in the case of Magma Floow Pool (in
short, MFP). The more massive the scale of the MFP is, the
wider the range of the earth subsidence will be. For example,
the Uriu island suddenly disappeared during the Bungo
earthquake (1596. 9. 4) (see Fig. 4).

3. THE DISTRIBUTION OF COMPRESSION AND DILATA-
TION OF THE INITIAL MOTION

Considedring that the initial compression is induced by the
decomposition-explosion, and that the initial dilatation is
induced by the recombination-contraction, the compression
and dilatation distribution on the earth surface can be der-
ived according to the variation of inclination of the axis of
MFT. When the axis of MFT is horizontal and shallow, the
distribution of compression and dilatation is the four-
quadrant type as shown in Fig. 2. Fig. 3 illustrated the
distribution of initial compression and dilatation measured
during the Tenryugawa earthquake (1917. 5. 8), in which the
dots represent the compression and the circles represent
dilatation.

In the case where the axis is horizontal and deep, the
ditribution pattern is called the hyperbola type as shown in
Fig. 4. The distribution pattern is the ellipse type when the
axis of MFT inclines greatly to the horizontal water level as
shown in Fig. 1. If the crack does not destroy the wall of a
cylinder MFT, instead it destroies the wall of a lens type of

MFP as shown in Fig. 5, which is a rare case, the distribution
of pushing region and pulling region is a pulling circular cone
type, which is just the opposite of a pushing circular cone
tyvpe.

The circumstances of ground subsidence and uplift for the
great Kanto earthquake (1923. 9 .1) is shown in Fig. 6 where
the type of the distribution of compression, and dilatation is
between the hyperbola and the ellipse types. Thus it may be
infered that the direction of the axis of MFT near the
hypocenter is about fifty degrees from North to West, and
the angle between MFT axis and the horizontal water level
is about fourty degrees, and it inclines down while it
approaches to the land from the sea.

The so-called faults result from the conflict between the
pushing region and the pulling region, and they are not the
direct cause of an earthquake. The Goumura fault and
Yamada fault, which appeared in the Tango earhtquake
(1927. 3. 7), are at right angle to each other, are the results of
the four-quadrant type compression and dilatation. The
appearance of the fault at the ground surface may change
with the variation of the gradient of the axis of MFT and the
distance to the hypocenter of the earthquake. It seems that
there is little significance to distinguish between a normal
fault and a reverse one. The axis of the compression circular
cone of a thrust type earthquake is perpendicular as shown
in Fig. 7, the disaster caused by this kind of earthquake is
great even though the scale of the earthquake is small.

4. DEEP EARTHQUAKE
Figure 8 illustrates the depths and the distribution of
hypocenters near Japan. Shallow earthquake will happen if
the wall of MFT near the earth surface is destroied by the
crack. When the crack in crust does not encounter with
MFT, instead it extends deeply to the main melting magma
part (which is called Magma Flow Sea, in short, MFS) and
destroies the upper wall of MFS, then a deep earthquake
may occur (see Fig.9). Owing to that the pushing and pulling
effects of a deep earthquake can not spread to the earth
surface, there will be no subsidence and uplift of the ground
and no earthquake tsunami either. The distribution of com-
pression and dilatation is the hyperbola type when the axis
is horizontal, and the distribution is the pulling circular cone
type when the upper wall of MFS is flat and the axis is
vertical, here the direction of the axis is determined by the
concavity and convexity of the upper wall of MFS.
Generally, the epicenter is in the dilatation region, and the
pulling motion induced by the contraction can not reach the
earth surface. Sometimes people who live near the source
region can not perceive the earthquake motion, whilst, those
who live in the compression region which is very distant
from the source region can perceive remarkable earthquake
motion, this phenomenon is called the anomalous seismic
intensity region. The depth of MFS is shallow at the sea and
is deep at the land as shown in Fig. 9, this is because heat in
the sea is not easy to escape and thus seabed is not easy to



cool down, however, the land is naked and easy to cool down.
This fact is similar to the case of snow and wheat in winter,
when there is snow it is relatively warm under the snow
laver, and when there is no snow it is cold and the wheat will
soon wither.

The depth of the hypocenter of deep earthquake increases
from the sea to the land, and the hypocenter plane of deep
earthquake is identical with the upper wall of the MFS. The
hard rocks near the walls of MFT and MFS have great
elastic modulus E and rigidity modulus g, and this region in
which seismic wave propagates very quickly is called high
speed layer, This high speed layer is the so-called lithosphere
in the plate tectonics theory. Above the high speed layer
there is a low speed layer in which the temperature is low
and the elastic modulus and rigidity modulus are small. It is
hard to believe the theory which says large earthquake is
induced by the elastic rebound of the strained crust when the
lithosphere with low temperature slips into the mantle or the
sea plate slips into the land plate.

At the juncture of the sea and the land the depth of MFS
varies drastically and the pattern of heat conduction is
different, of course, it is the place where the cracks in the
crust may easily occur and where the eathquake often
occurs. In Kanto district, we can perceive the short-period
part in the seismic wave of a deep earthquake happened in
Hokkaido, but we can not perceive that part in the seismic
wave of a deep earthquake happened in Kyushu, the short-
period part is cut down. This fact can be explained by the
constitution of the high speed layver and the low speed layer.

Moreover, it is also found that large earthquakes usually
happen near the region of fourty degrees north latitude, The
author think this fact may be explained by the celestial
action exerted on the melting magma. The celestial forces,
which are similar to tidal forces, act on the melting magma,
and thereby repeatedly forces are applied to the crust of the
earth, which may result in the fatigue failure of the crust.
That is why the mediate latitude region, either in the south-
ern hemisphere or the northern hemisphere, is the place
where cracks in the crust easily occur and earthquakes
frequently happen.

5. FORESHOCKS AND AFTERSHOCKS

Whether foreshooks take place or not depends upon
whether there are several cracks in the crust of the earth or
there is only one large crack. In the case that several cracks
exist, many small shocks may take place before a large
earthquake. Besides, many cracks may appear in the crust
because of the shocks of the major earthquake, therefore
afterskocks may continuously happen through the walls of
the nearby MFTs before the balance between the heat in-
come and outgo is achieved. The theory of strain energy
release can not explain why continuous aftershocks happen
after the major earthquake.

6. THE NYOS LAKE EVENT

People may still have a clear memory of the Nyos lake
event, in which a large amount of gas emitted from the
bottom of the Nyos lake in northern part of Cameroon and
caused the death of many inhabitants who lived near the
lake. It was reported the chief composition of the gas is
carbon dioxide. Considering the fact that the water level of
Nyos lake rapidly falled one meter during the event, the
author think the mechanism of the emission of carbon
dioxide is closely related to the decomposition of water
vapour in MFT. It can be reasonably assumes that some
kinds of carbonate dissolve in the ground water in Africa,
and when the ground water is heated the carbonate such as
calcium carbonate decomposes and gives off the carbon
dioxide, as shown in the fallowing reaction equation,

CaCO; + heat — Ca0 + COp-eeveeee (3)

Carbon dioxide is heavier than air, and it assails the
nearby villages through the deep valley. The inhabitants died
of the lack of oxygen while they were sleeping. Up to now,
such horrible disasters might have happened for many times
on the Earth. This also might be the cause of the phenome-
non
extinct gradually. The dinosaurs, who gathered to drink near
lake or pool in a valley, might suddenly die of the lack of

that numerous animals, such as dinosaur, became

oxvgen. Another hypothesis says that once upon a time vast
stony meteorite might have dashed against the earth and
ruptured the crust of the earth, then a great earthquake
might have been induced and numerous animals including
the dinosaurs might die during the great earthguake.

7. EARTHQUAKE PREDICTION

If the mechanism of earthquake occurrence is understood,
then the prediction of earthquake will become possible to
some extent. From the ancient Japanese literature and some
classical legends, we also can find out many useful knowl-
edge for predicting an earthquake.

(1) THE VARIATION OF GROUNDWATER LEVEL

When groundwater falls down through the cracks in the
crust of the earth, some well water may suddenly become
muddy and its amount may decrease or reversely increase
due to the action of high-pressure water vapour. There are
some legends which say that Dougo hot spring and the hot
spring in Kishu became dry due to some large earthquakes,
and recovered normal after several months. Setting up some
sensors in certain places to measure the discharge and
direction of the groundwater, and measuring and recording
the changes of well water level in every district are consid-
ered to be very effective methods for predicting an earth-
quake. This method is widely used in the earthquake forcast-
ing activities in the People's Republic of China.

(2) UNUSUAL WEATHER CHANGES

The hot water vapour of high pressure, which is converted
from the falling groundwater, may also escape out of the
ground through the crack before it reach MFT. Therefore
the atmosphere temperature becomes unusually high before



a large earthquake. Such a large amount of water vapour
rising high to the sky will form the so-called earthquake
cloud. Since the water vapour scatters the light of short
wavelength and allows the light of long wavelength to pass,
the sky looks like being dyed in red. Sometimes it can be
seen that black smokes blow out from the cracks as in the
ocean ridge at deep sea and form the black cloud or the
so-called evil cloud. It was reported in ancient Japanese
literature that sometimes there were rainbows around the
Sun and the Moon. The underground water vapour may also
have some effects on the earth current and the earth
magnetiasm. Therefore, in order to predict earthquake, it is
necessary to measure and pay more attention to the varia-
tions of the earth current and the earth magnetiasm.

In the 13rd December 1988, there were sunset glows on the
sky at Nagova, soon after the sunset glows sisappeared three
madder red cloud belts appeared. Nine days latter, i.e., in the
22nd, a M3.0 earthquake happened in the middle region of
Aichi County. Of course, it can not be concluded that there
are some certain relations between these two events. The
nine days interval, however, may be the time needed for the
groundwater to reach MFS, which may mean that the depth
of MFS is relatively deep. It is reported that, before the large
Guatemala earthquake (1976.2.4, M=7.5), the chief of Mayva
tribe found that the night sky became red, the worms es-
caped out the ground and birds flied away the trees they
nested, according to these three sings he commanded the
inhabitants to take refuge and then he saved lieves of the
inhabitants.

(3) MYSTERIOUS EARTHQUAKE LIGHT

When the speed of the decomposition of water vapour
becomes infinitely large, the explosion which induces earth-
quake occurs. Before the explosion however, there may be
small part of water vapour decomposes into hydrogen and
oxygen. The decomposition rate of water vapour under one
atmospheric pressure is shown in Fig.10. Even in the case
where the decomposition rate is low and the reaction speed
is slow, it is also easily to understand that the oxygen and
hydrogen may emit through the cracks out of the surface of
ground and recombine and give off light in the air.

During the Matsushiro group earthquake, mysterious lights
were frequently seen, the reason of these lights may be
explained as above. However we can not make such a
conclusion as that the mysterious light is surely the sign
foretelling an earthquake. Besides, it was reported the
microearthquakes frequently happened in Matsushiro and in
Denver when water was injected into the ground. Similarly,
it was reported that microearthquakes increased after a dam
was constructed. These two facts have profound meanings
and have supported the present decomposition-explosion
theory. It is a dangerous method, however, to inject water
into the ground to disperse the earthquake energy.

(4) UNUSUAL BEHAVIOR OF ANIMALS

Under the influence of the high-temperature water vapour

=0

which emitted from underground, small worms will crawl
out of the ground, and birds and other animals will catch and
feed on the small worms. Catfish, octopus and abalone will
also become active and sometimes jump out of water, when
they feel the unusual motion of the underground water.
Perhaps the animals sensitively perceive the changes of
earth current and earth magnetiasm, and consequently they
behave unusually before an earthquake. In order to predict
earthquake we should learn from the chief of the Maya tribe
and observe the behaviors of animals carefully. The great
nature will teach us many things.

To forecast an earthquake effectively, we should make
comprehensive judgement according to the observed results
on the above aspects.

8. CONCLUSION

Is the land really moving ? You will believe that is true
when you find that the configurations of the two coastlines
beside the Red Sea are exactly identical. However, it is not
imaginable that the land is incesstantly moving. The crust of
the earth is something like the skin of a steam bread, it may
be possible for the crust to convect with the mantle like
floating ice blocks if it is cut into pieces. When the crust is
closly attached on the mantle, it is doubtful whether the
crust is still able to convect with the mantle. The land may
move, and rise and subside as well. It is because such
movements happened many times that the fossils of sea
shells can be found on the Himalayas and the Andes.

The structure of land becomes weaker and weaker like that
a crack in a concrete house extends constantly. It should be
also realized that super-great earthquake would occur if
large cracks extend all over the crust and tremendous water
fall decomposion-explosion
recombination-contraction would cause the wave motion of
the mantle and the uplift and subsidence of the ground on a
vast scale. As a result, the gravity center of the earth would
diviate, the axis of the earth would change too, and then the
ice at the Poles would melt and great flood would occur. In
the cooling process of the Earth such floods might have
happend many times. When such a super-great earthquake
happens, the weather would become extremely hot and the
sky would go red as if it is burning. These words are drawn
forth in discussing the cause of earthquake, which digress far
from the subject.

down. The great and



