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FIVE PARA-MYTHS AND ONE COMPREHENSIVE PROPOSITIONMIGEOLOGY

A myth could be an allegoric representation of the actnalhe ancient Greek literature a myth the
potential truth of which is not verified by observation, and/or erpnt, and/or logic is a para-myth, a
fabricated myth. Below we will discuss some of what we congidea-myths in geology.
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The formation of a new dome in Mt St Helens in about 20 dags 1R), and of a new dome connected
with the 1zmit earthquake in less than 35 days (Fig. df8)two examples of episodic growth of the
Earth in association with volcanoes and earthqudkésalso knowrthat geoid highs are gravity highs,
and positive free-air gravity anomalies (Fig. 2A) coinculigh elevation e.g., Andes, Himalayans,
Hawaii), volcanoes and earthquakes. The implication is¢batrary to Airy’s isostacy, there is ‘Excess
Mass’ below elevation (Fig. 2B), i.e., volume and densityease, because if it was only for more mass
in the same volume, i.e., greater density, there witidaplift.
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Unless there is a physically possible process of eliminatiisgExcess Mass’, e.g., the 110 kg of
Mt St Helens and the 1.20"kg of the Izmit earthquake, Earth’s growth is an inevitable te3iile
guestion is: Where and how this ‘Excess Mass’ is formed® question we will try to answer.



Plate Tectonics

According to plate tectonics the formation of oceanic crilstg place at rift zones located in the Mid-
Oceanic Ridges - MORs. Beneath the rift zone convectionrdarod magma occur in the mantle. The
added rock along the MORs, produced from the solidification of maguorhes previously formed
oceanic crust horizontally away from the rift zone like a @afa conveyor belt. Ocean crust is returned
to the mantle through subduction, caused by the slab pull of the-gowg slab. The movement of
oceanic crust under the continents is considered as the meshasizonsible for the friction between
the oceanic and continental plates that generates earthqalakes the Wadati-Benioff zones, and
creates hot plumes of magma which migrate up through the catatinreass to form plutonic and
extrusive igneous features, like volcanoes (Fig. 3A and 3B).
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In order to satisfy the false axiom of constant size Eadbduction is considered as the process
responsible for the elimination of new material added along MQ&aving aside the deep continental
roots, down to 600 km; the fact that new material is not onlgven not mainly being added in MORSs,
and not all MORs are coupled with subduction zones, e.g., Mahtic Ridge; there is an insuperable
mechanical problem. For a solid to penetrate into anothertbelidinding forces that keep the atoms of
a solid in place, have to be surpassed. Gravity is pedllg weak. It is known that the electrostatic
force is about 18times stronger than gravity. A simple experiment showsahaiil cannot penetrate
into a wooden table only due to the fact that it is severes denser. More so this is impossible when
the down going slab is assumed to be only 2-3% denser relatihe surrounding mantle. Even that
though is a false assumption, because it is known that gradigiter than basalt, and basalt is lighter
than peridodite.

Convection currents, meant as transport of bulk matter to Istgndies, of the order of millions of
meters (Fig. 3A), as in the supposed Earth’s convectionrtayr@re applicable to fluids (Fig. 3C), not to
solids. In real fluids the low resistance is expressed byehelow viscocities, e.g., ~Tfor air and 10

% Pa.s for water. If we treat fluids as waves, their & m wavelength (Fig. 3Da), is a carrier wave that
can almost instantaneously conduct-carry heat, with isniGvavelength. In real solids the 3én
thermal waves are the carrier waves; any higher frequemmiiwavelength waves, e.g., f0n, are
carried by them (Fig. 3DbYhus the dimensions of convection currents in materials inEtdréh’'s
interior, with viscosities of the order of £®a.s, is similar to the Ton wavelength of thermal radiation.
Convection currents of £én, twelve orders of magnitude higher, could only occur if thetEs mantle
had the elastic properties of the atmospheric air.



Heat Engine Earth

According to plate tectonics, but also to alternative tkations the Earth is a heat engine, i.e., all
geologic and geodynamic processes are fuelled by heat. Infordbat to occur the temperature of the
inner core should be about 5000 K, and the temperature in the rshati&l increase with depth to
~3800 K at the mantle-outer core boundary (Fig. 4A). Ovehaltegmperature of more than 99% of the
Earth’s interior should be higher than 10@0
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But, it is well known that the velocity of both P and S setswaves is proportional to incompressibility,
K, and rigidity, , and inversely proportional to density,as per:

Then seismology tells us that the velocity of both P anéd&w#increases with depth in the mantle (Fig.
4B). Density also increases with depth (Fig. 4C). &a,was only for density the velocity of seismic
waves should decrease with depth. There is no other physicadijpleoway for seismic wave velocity
to increase with depth but for the elastic moduli to in@eeith depth at a faster rate than density. This
is impossible though if temperature increases with depth. Ewpetihas shown that the elastic moduli
are very sensitive to temperature; rigidity decreasetermperature increases, and vice versa, and at
temperatures above 860 rigidity diminishes rapidly. This decrease cannot in any beacompensated
by pressure-depth, because the pressure at any depth is Ihelorgitlity and incompressibility
thresholds. For example according to the Preliminary Refereadd Model — PREM the density of
crustal rocks at ~10 km depth, is ~2900 ky/ithe pressure ~0.3 GPa, whereas rigidityand
incompressibilityK, are ~26.6 and ~52 GPa, respectively. At 77 km the deissit§375 kg/m, the
static stress ~2.45 GPa, the rigidity ~67.4 GPa, and tleenmressibility modulus ~130 GPa. At the
depth of 667 km the corresponding values for densipressure, rigidity, and incompressibilitK are
~4381 kg/m, ~23.8, ~155 and ~300 GPa, and at 2888 km they are ~5568 kd/86, ~294, ~656 GPa.

The implication is quite clear: Depth and therefore sHitiess-pressure has no effect on elastic moduli.
For seismic wave velocity to increase with depthhie inantle rigidity has to increase with depth; as a
result temperature cannot increase with depth. Theref@eséismic wave velocity profile is an
approximation of the actual, whereas the conventional tempegatfie is not based on observation,
experiment and logic, i.e., it is not an approximation of theahc

Associated with the heat engine Earth is the belief thajreeous rocks came from the solidification of
magma and their texture depends on the rate of cooling/dephmithocrystalline texture is considered
indicative of fast rate of cooling/surface, and the megasrgf slow rate of cooling/greater depth. But,
how can this be true if we know from petrology that the coolingsraf rocks inside the Earth are of the



order of 50 K per billions years, the microcrystalline testrefers to deep mantle rocks like gabbro and
peridodite, and the megacrysts to the surface granite?

But, there is another insurmountable problem. Where all this dwaes from? The conventionally
suggested heat sources are: (1) remnant primordial heatdrappearth at the time of the Earth’s
supposed origin, about 4.6 billion years ago, (2) tidal heating(3raecay of radioactive elements.

With regard to the first option, the 2x¥@ of the supposed primordial heat could have lasted for only
the first 50 million years (!), given constant expenditurthatpresent annual global energy requirements,
which are of the order of ~40?2J/yr, or ~16° W. For the second option, the’1@V of tidal frictional

heat induced in rocks by the about 11 cm oscillatory uplift ofithatle due to the moon’s gravitational
attraction amounts to an insignificant 0.1% of the necessanyah energy requirement for a thermally
driven Earth.

Lastly, the radioactive isotopes, such &8UTH>? and K, are assumed as the most probable mantle
heating energy source. But, the concentrations 6¥Tb?*® and K° in granite are about 13, 4, and 4
ppm, respectively, a total of 21 ppm; in basalt the totalniy 4 ppm, and in peridodite, which is
considered to be a typical mantle rock, their total conagatris the very low 0.1 ppm.

Furthermore, these isotopes are only found within the uppermosblegelnitic-continental crust rocks,
making up a minor fraction of Earth’s outer-most thin skin, anedeffectively absent from all known
rocks of direct mantle origin, such as peridodite. The dimectual energy equivalent of the 21 ppm
radiogenic elements in the crust is ~0.03 J/kg/yr, of*Mkg, and of the 0.1 ppm in peridotite, about
3 10* Wikg. We have no reason to accept a proposition that the conaemtifigny, of radiogenic
elements in the mantle and core, i.e., in the aboli6® kg of Earth’s mass, is greater than 0.1 ppm.
Therefore, the maximum amount of heat all such radiogenice®gould optimally provide is a meagre
1.8 10" W; i.e., less than 1.8% of Earth’s annual energy requinésnén other words, conventional
geodynamic models misguidedly presume radioactive isotopes an belequate heat source from an
essentially non-radioactive mantle. So, we can with goaslore argue that the heat engine Earth is not
verified by observation, experiment and logic.

Elastic Rebound

Conventionally rocks are an elastic medium. Horizontal statess changes along a potential fault
plane (Fig. 5A) produce the accumulation of elastic stizen, rocks bend (Fig. 5B), then frictional
sliding, rupture, inelastic slip (Fig. 5C), and finally @earthquake occurs.
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In other words, a more or less constant static streskeinange of 10Pa/year (~310* Pa/s), slowly,
e.g., in ~10,000 years, builds up elastic strain along & datil it reaches the local strengthl(® Pa),
defined as the critical stress necessary for failure tlaa an earthquake occurs with a sudden stress
drop. The estimated average value of stress drop fsPel,(but estimates as low ag, 1@ even 19Pa,



are not unusual, implying an equal low value of strength. Thosediately after the shock the
possibility of generation of another strong shock in thatreg reduced, and a new earthquake cycle
begins. The time between two strong shocks is called seggpic

But, the question is: can rocks deform elastically whenakverizontal static stress acts on them? Or,
strain is released through creep (slowly) or slip (fastee to the coalescence of microcracks (Fig. 5D),
and for the elastic response of a rock block a strongceédynamic stress is required?

In the elastic rebound - seismic gap model the repeating euptua single section of a fault is
conceived as a ‘stuck patch’ on the fault's surface, arolanchwgtrain energy builds up. When the patch
ruptures, the strain is released and the loading procgssshkagain. If the loading rate (plate motion) is
constant (static stress), the timing of the earthquakesovimiregular. The static stress energy after a
strong shock is depleted, thus preventing future earthquakes neathijeustress is restored, i.e., the
probability of a strong event to recur increases with timg, Bontrary to the seismic gap hypothesis,
observation indicates that immediately after the generatianstrong shock in an area the probabilities
of an equally strong shock in that area greatly increasthetarore, stress drop values, as low &0
are compatible with slip but are incompatible with elastfomeation and seismic waves.

Since, slip rate stress rate/rigidity, and the co-seismic slip ratdaige events, is considered to be in
the range of 1&s, there are two opposing solutions:

1. The stress rate remains very low, in the range 6fPd's, and the rigidity is reduced to 1 Pa, or

2. The stress rate is raised, e.g., td Ra/s, and the rigidity remains constant, e.40'° Pa.

The first solution explains co-seismic slip rates withoutidguvo resort on a dramatic stress rate
increase, but it requires a reasonable explanation as ttheawduction of rigidity, by at least 10 orders
of magnitude, to 1 Pa, is attained. But, this solution iscegiable because the rigidity of 1 Pa can only
support a shear wave velocity more than five orders of matmilower than that of the 3@n/s of
seismic waves.
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The second solution provides the rigidity,0'° Pa, which can support the seismic wave strain rates of
10° m/s, but it requires a dynamic stress rate in the ofdE®®a/s, like a hammer strike, ten orders of
magnitude higher than the 1Ba/s of the supposed horizontal static stress rates. Lgdicilldynamic
stress cannot be horizontal; it can only be vertical, likestidden collapse of an uplifted great volume
of rock, the size of which determines the magnitude ofaathg@uake. This solution is in compliance
with observation, experiment and logic, and therefore is comsides the right one. The question is:
How this great volume of rock is uplifted and then suddenly cakpsr, how this great concentration
of energy/power occurs in space and time? In a followingrpapevill try to answer these fundamental

guestions.



In conventional theorizations rocks act as an elastic mediunr stadie stress. Creep rates, of the order
of 10™s are considered, at least partially, as elastic defitom whereas a 1s slip is inelastic
deformation (Fig. 6A). Actually, rocks under a very weaktistaxtensional stress, of the order of 10
¥s or lower, respond through creep and slip. Both are ifglaseversible deformations that produce
and explain micro- and macro-cracking, which reduces rigidityreases the shear compliance, and
results to the removal of elastic strain energy frorck block system. For the elastic response and the
generation of an earthquake a dynamic stress is requiredb@)ig

An ideal solid can be considered as an absolutely rigid mrediith infinite mass, or as an absolutely
elastic medium with infinite frequency, i.e., infiniteexgy, but zero amplitude, i.e., zero mass. In a
waving medium these two opposite states must co-exist, bubfthiéei mass state as an actuality and
the zero mass state as an impossible potentiality. A zass state cannot actually exist, because waves
and energy without inertia-mass cannot exist. On the other Imai@al fluid is perceived as a medium
without inertial resistance-mass. But, in actuality thassless’ state is the equilibrium state between the
inertial and the elasticity forces in a continuum. Any continunadium the inertial resistance of which
has been balanced can wave, i.e., behave both as arludahfl an ideal solid for as long as the force
that neutralizes its mass-inertia acts on it.

The viscosities and the relaxation times of real soliks,rocks, are of the order of ¥0Pa.s and 1§ s
and higher, respectively, implying a rigidity in the uoittime 10°°Pa, and a dynamic density of the
order of 16°kg/m®. In a primarily plastic medium, that is a medium which ischncloser to an ideal
solid, the elastic response and the generation of an eartheuepliees a force capable to exceeding the
resistance of its mass to move from its rest equilibriunitipns A block of intact rock will respond as a
perfectly elastic medium for as long as this force acts updithis is a non-recurring dynamic stress
the lossless elastic response will be limited to th& fiycle. This is observed in many seismograms,
implying a stress capable to balance the inertia ofrtlc& block, and a stress rate in the range of
seconds; an implosion. This fundamental requirement of exceedimggthal resistance is expressed by
the seismic moment, a measure of total energy involved @adhquake, whicbn the average is about
20,000 times greater than the elastic energy releasseismic waves. Thus the ~4?J/yr, or ~18°

W, of present annual global energy requirements, since thmis@sergy released annually amounts to
a magnitude 9 earthquake, or 42'2J.

The vertical dynamic stress will have two effects; a prymand a secondary. The primary is
unavoidable, and refers to the elastic response of a rock blodkegeneration of an earthquake. The
secondary is possible, involves inelastic slip and the geme @l a fault, and occurs there and when the
failure stress threshold has been exceeded. In that cdhexet is no cause and effect relationship
between faults and earthquakes; no static stress incredserense, i.e., no stress transfer, as in Figure
(6A). Earthquakes and faults are two opposite processetc allag inelastic, respectively, that can have
a common cause, the vertical dynamic stress, and concuade snd time (Fig. 6B), thus giving the
false impression of their causal relationship.

That is why a ‘seismic’ fault has never been observedearntiquakes do not directly relate to existing
or generated faults. If the elastic rebound proposition is cortigen most, if not all seismic energy
should be released along a fault. But, observation shows thasgtadiiways the maximum intensity area
does not coincide with the fractured area, if any, and therenumerous examples of buildings along
both sides of the San Andreas and the North Anatolian Faultsstiffeted no damage. Also the
thousand of kilometres long faults in the Pacific basin aresil earthquake free; and it was not the
movement along the fault produced by the underground thermonuclear t@shwary 19, 1968, in
Central Nevada, the cause of seismic waves; it wasutlear explosion itself.

The inconsistencies of the organic origin of hydrocarbons and it goantified, growing and
radiating Earth proposition are discussed elsewhere.



