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FOREWARD

The hypothesis of this research is that geophysical anomalies can have biological effects
and they are related to ancient monument architecture through the hormesis process.

The effect of location and its geophysical properties on biology was known since ancient
times. This thesis makes an attempt to define geophysical anomalies and analyze the
various parameters that constitute them.

Furthermore, the mechanisms through which these anomalies interact with human
biology, flora and fauna are analyzed.

The effect of intensity along with the time exposure is taken into consideration regarding
the contradictory effects of the various parameters of geophysical anomalies - hormesis.

Finally, the geophysical properties of the location of various ancient monuments around
the world is examined, regarding the potential correlation to the phenomenon of
hormesis.

The results conclude that there is a combined effect of ancient monuments' location and
architecture on human biology and plants, and an attempt to suggest possible function of
these monuments is carried out.

Keywords: geophysical anomalies, geopathic stress, temples, hormesis, magnetism,
radiation, healing, geophysical anomalies, earth radiation, magnetic field,
bioelectromagnetism
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Introduction

The science of Geobiology concerns the study how a site and its various characteristics
affect the development of the biosphere.

Hippocrates, the father of Medicine, in his work “Concerning Nutrition”, mentions that
the geographic location and ground typology are equally important health factors as
nutrition is.

He states: "The success of proper diagnosis lies in the fact that the physician must know
the nature of man as a whole. Human health, in order to be achieved and maintained,
needs proper nutrition in proportion to gender, age, work, yearly season, climatic change,
in sync with the geographical location of the place where one lives and the prevailing
conditions, the typology of the soil, and finally the influences of the sun, moon, and
universe in our lives (Hippocrates, 1992).

Agl 8%, ¢ Bolke, TV TOVOV SLOYLVMOOKELY TV STVOULY Kol TV Kot
OOoLY kol TV d1d Bing ywouévor, kol Tivec abtov BC abEnow
MOPOOKEVGLoVoL OOpKOC Kol Tiveg BC BAAELWLY, KOl 0D LOVOY TCUTOL,
dAAC Kol Toc uppeTplog Ty mOvmy TPoc 1O TANO0C WV CLTLWY Kol
TNV VoY 1oV GYBpadmov Kol TAC NAKLoC TV COUATOY, Kol mpoc T
@PCLC TOV EVLOLTOU KOl MPpOC TCC LeTePOACC TWY TVELUATOV, KOl mpdc
T0C BECELC TOV YWPLLY EV 0101 §100TEOVTOL, IPOC TE TV KA TASTOUOW
TOU EVOLLTOV.  ACTPWV TE EMLTOANC KOl dDC10IC YIVDOOKELY B€l, OKWC
EMLOTNTON TAC pLeTafoidc kol DrepBoldc puAdooely Kol oltwv Kol o
TOV Kol mrevpdtor kol Tou diov kbopov, B @V mep ol Vovool ToLo1V
AvOpOTOLoL GUOVTHL.

It has been observed that the various features of the subsoil, its morphology and its
composition may create beneficial or adverse effects on humans, flora and fauna.

Architecture, as currently practiced, does not take into account the possible effect of the
ground from the point of view of geophysical anomalies created by various geological
causes.

Earth radiation anomalies are related to various phenomena, such as the piezoelectricity,
radioactivity, geochemical gases, seismic faults, gravity anomalies, electromagnetic
emission, electro-kinetic phenomena of subterranean water flow, spinning electric fields,
ion flow, conductivity discontinuities, non-dipolar magnetic fields, geoplasma and
geoneutrons. Specific geological materials can also alter and/or augment these
phenomena.
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This thesis considers physical aspects of these anomalies, and the way they can interact
with biology; in particular how they can affect humans, animals and plants.

The human body, via different parameters, can interact with these phenomena, due to
the existence of magnetite, iron, silica and water, and also its own electromagnetic fields.
Research has shown that long term exposure at geologically stressed locations can have
diverse negative effects on people, especially on the brain activity, blood health and the
immune system.

Various similar effects have been noted on flora and fauna. There are studies that have
shown the significant effects of these anomalies on laboratory animals with clear results
focused on malignancies.

Furthermore, there are indications that different types of geophysical anomalies can
affect plants, and various parameters are responsible for the result in yield, weight, shape
and time growth.

On the other hand, short term exposure can activate healing mechanisms and promote
evolution of species under circumstances. The phenomenon of stress induction on
organisms can have both constructive and destructive results, and it seems to be linked to
dosage and time exposure (hormesis). We need to find out if these anomalies have a
positive/ negative effect on biology and specify the parameters responsible.
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1. Definitions

Geophysical anomalies are the zones within which significant changes take place in the
parameters of various fields, such as the natural magnetic, gravitational and electric
fields. These are locally distorted due to underlying geological causes and the resulting
anomalies are measurable. The existence of some local differentiation of the subsoil can
be scientifically analyzed and given an explanation of the results.

The parameters that are involved in a geophysical anomaly are the following:
Soil and air conductivity

1) DC Magnetic fields

2) Rotating electromagnetic fields
3) Airion intensity

4) Soil temperature

5) Ground and air humidity

6) Seismic activity

7) Infra- and Ultrasounds

8) Radioactivity

9) Existence of groundwater

10) Existence of faults

11) Gravity intensity

12) Geoneutrons

13) Scalar waves

14) Existence of quartz or magnetite in the subsoil

1.1 General categories

Geoelectric phenomena

These phenomena are associated with the generation of electricity in the ground,
therefore creating local field anomalies.

The earth's electromagnetic field is created by the interaction between the magnetic field
originating from the circulatin electric charges within the melted iron-nickel core of the
planet and the charged ionosphere gases.

The solar motion and winds, as well as the lunar motion create diurnal and annual
fluctuations in the values of the geomagnetic field.
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The changes in the intensity of the field can generatd an electrical current in any
conductive substance present, through a phenomenon called induction. Therefore, the
daily fluctuations in the intensity of the geomagnetic field can produce electric currents
running through the ground near the surface, also called telluric currents.

These currents also generate their own magnetic field, which can intensify or reduce the
existing geomagnetic field according to its polarization. The resulting change in the
geomagnetic field is proportional to the change in the telluric current’s intensity. (Hessler
& Wescott, 1959).

Geological phenomena

The geological structure of the soil plays an important role in the generation of
geophysical anomalies.

Different types of subsoil have different properties, one of them being the electrical
conductivity. A conductivity discontinuity occurs in locations where two different types of
subsoil meet, and that phenomenon can also weaken or potentiate the diurnal magnetic
fluctuations, sometimes over some hundred fold (Rikitake & Honkura, 1986).

The generated magnetic field change produces additional electrical charges; in these
locations the ground electric currents are much more intense than the adjacent area. The
oppositely charged air molecules are then attracted by these telluric currents.

Rocks with high electrical conductivity include basalt, volcanic lava, limestone, granite,
and the ones with high content of clay, magnetite, iron, magnesium; these are proficient
mediums for channeling electric currents, therefore intensifying the local geophysical
anomalies.

Particularly some types of granite are radioactive and can emit radon and neutron
radiation. lon generation is a the result of radon and radiation interaction, therefore
creating further distortions in the local field.

Copper is the second most highly conductive metal after pure gold; therefore copper-rich
rocks exhibit high conductivity to telluric currents. Also the quartz content of subsoils is
equally important for generating field anomalies, as it can store electrical charges like no
other mineral (piezo-electric phenomenon).

Another factor that determines the grounds electrical conductivity is its water content.
Therefore areas rich in underground water bodies can exhibit more intense field
anomalies.
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Hydro-geophysical phenomena

Water, as seen, due to its high electrical conductivity, plays an important role in the
creation of local geophysical anomalies.

Apart from subsoil water content, the existence of underground streams can intensify
these distortions especially in grounds with limestone presence. Limestone has a strong
interaction with the water flow, as its geological structure is ideal for electricity
production through hydro-geophysical means.

In this case, in a process called adsorption, electrons are removed from the water's
molecules as it passes through the porosity of the rock and are attached to it
(Mizutani, Ishido, Yokokura, & Ohnishi, 1976). Therefore, water molecules are ositively
charged and have left the chalk negatively charged. The charge is intensified as water
dissolves in chalk, where calcium carbonate molecules are broken down (Burke &
Halberg, 2005).

This results in chalk having a significant negative charge and the flowing water is
positively charged. As opposites are attracted, an electric current is generated in the
ground. Therefore underground water flow can generate a magnetic field, whose
fluctuation is dependent on the porosity of the rock; in the case of chalk the fluctuations
are high as it is very porous (Martin Ill, Haupt, & J., 1982).

Light phenomena

Various luminous phenomena have been recorded especially above seismic faults, but
also above intense geophysical anomalies involving a strong metallic content without
seismic record. These usually manifest with a spherical shape, indicating that they are
generated by a flowing electric current. The phenomenon is explained by Dr. Levengood:
the photons of the camera's flash are absorbed by the already electrified air molecules,
and due to the extra energy they are driven to a higher energy state. According to
geologist Dr. Bruce Cornet, these were concentrated on a line of strong negative
magnetic anomaly (Burke & Halberg, 2005).

During pre-seismic periods the stress of pressured rocks results in electromagnetic signals
emission and as such in light phenomena. (Kerr, 1995). Laboratory testing that similar
luminous spheres can be generated by rock pressure, regardless of their quartz content
(Brady & Rowell, 1986).
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According to various tests, 5kV /inch DC electric fields are sufficient to generate a glowing
sphere of ionized air (Powell & Finkelstein, 1970).

Light phenomena can occur as a result of activation of geophysical fields in zones of faults
and rock heterogeneity by intensive pulse ionospheric events, and especially low
frequency EMF (Yasui, 1973) (Dmitriev A. N., 1998).

These phenomena can be triggered by ionospheric phenomena, generation of electrical
charges on surfaces of splitting rocks, solar and seismic activity, sharp changes in
hydrostatic pressure, air temperature and pressure, and geomagnetic field (St-Laurent,
Derr, & Freund, 2006)

Combination of phenomena

The most intense effects of the above phenomena occurs on the boundary of disturbed
zones, and not at its center or peak. For example, in the boundary of conductivity
discontinuities, the vertical component of the geomagnetic field exhibits extreme
fluctuations.

In locations where a combination of magnetic, seismic and gravitational discontinuities
occurs, the aforementioned phenomena are highly strengthened.

1.2 Specific categories
Piezoelectric or piezomagnetic effect

The piezoelectric/piezomagnetic effect concerns the electrical or magnetic charge
accumulated in certain solid materials (such as crystals with defects, certain ceramics and
biological matter such as bones, DNA and various proteins) as a reaction when
mechanical stress is applied. (Freund M. T., 2003) (Adler, Le Mouel, & Zlotnicki, 1999)

It was discovered in 1824 by David Brewster, and was experimentally generated by Pierre
and Jacques Curie in 1880. (Hacker, Pauser, & Augner, 2011)

In nature, piezoelectric discharges can be generated in ground locations with high quartz
content but it has also been known from tourmaline, topaz, cane sugar and Rochelle salt.
The upper earth’s crust has a mean content of 12% in quartz. Inside an ideal quartz
crystal, the electrical charge of the elements silicon and oxygen cancel each other out.
(Hacker, Pauser, & Augner, 2011)
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When mechanical pressure is applied to a crystal lattice cell, a tiny electrical voltage is
generated. On the other hand, when applying voltage to quartz it can result in
oscillation.

Therefore it is clear that intense geophysical anomalies can be generated in locations with
high quartz content and rock pressure, such as tectonic fault zones.

Radioactivity

During radioactive decay, radioactivity occurs when an unstable atomic nucleus loses
energy by emitting radiation in alpha, beta or gamma rays, neutrinos. Materials
containing such unstable nuclei are radioactive. Specific nuclear states can also decay

through neutron or proton emission (UNSCEAR, 1993).

Minerals with thorium, uranium content are slightly radioactive; the main resulting
emission is gamma ray radiation through the rock.

Uranium is a rare element, present in small amounts in rocks such as granite. Therefore
ground with high granite content is usually found to have higher levels of radioactivity.

Ground radioactivity is a low source of gamma radiation, a parameter found in significant
fluctuations within geophysical anomaly zones.

It is be common that in areas with local field distortion (gravitational, magnetic and
electric), higher than normal radioactivity levels can occur.
Geochemical gas emission

The release of geochemical gases, such as radon, is generated by various geological
conditions within a highly seismogenic area (UNSCEAR, 1993).

Concentration of elements, mineralization, and formation of ore deposits results from
fluid degassing through fault zones.

Natural abnormal concentrations of trace elements such as F, Si, Co, Zn, As, Se, Sr, |, U

and Rn, as well as volcanic gases can be found in areas with local field distortion (Volfson,
Wolfgang, & Pechenkin, 2010).
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Radon gas emission is caused by salts of uranium and other radioactive elements. (Riggs,
1999). There is a also a significant correlation of increased radon release through active
faults in a pre-earthquake period ( (Osika, 1981), (King, King, Evans, & Zhang, 1996) (King,
Zhang, & Zhang, 2006)).

It is common that strong geophysical anomalies are found in tectonic areas, and as such
the presence of geochemical gases can be a significant indicator of local field distortions.

lon flow

lons are positively or negatively charged atoms or molecules. The phenomenon concerns
an upwards flow of positive or negative ions emanating from geological formations.

They can be found in the air, especially above geophysical anomalies, through a process
called induction: any medium moving through a zone of fluctuating magnetic field
acquires electric charge or current.

Therefore, above geophysical anomalies, where the local magnetic field exhibits high
fluctuations, intensely electrically charged air can be detected.

The most common electrically charged molecules are air ions. The most prevalent are the
positively charged carbon dioxide molecules, which sink as they are heavier, and the
lighter, negatively charged oxygen molecules, which rise higher than the carbon dioxide
(Burke & Halberg, 2005).

Strong magnetic, electrical or electromagnetic anomaly

This type of anomaly concerns the strong local difference in the magnetic, electrical or
electromagnetic properties of the underlying geological structures, which differ in
magnetic susceptibility and electric conductivity, respectively.

The earth’s magnetic field has a mean value of 45.000 nT. Strong anomalies in the field
can be as much as 100 nT up to more than 1000 nT. These are created in a border zone of
two areas of differing magnetic susceptibility gecomagnetic field intensity.

Lithospheric magnetic anomalies are associated with magnetized rocks, such as ore

concentrations, magmatic and ore bodies (Gunn & Dentith, 1997). They are also observed
within increased crust permeability zones (Simonenko, 1968) where intense rock
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fracturing forms induces the conditions for igneous intrusions and fluid penetration. The
presence of magnetite within the rocks matrix can also induce these kind of anomalies.
Intensity fluctuations of the local magnetic field within these anomalies are enhanced
during geomagnetic storms (Kutinov & Chistova, 2004)

Intensive positive magnetic anomalies are usually associated with basic - ultrabasic
intrusions as well as large magnetite and pirrotine deposits. Weak positive magnetic
anomalies are related to with granite presence and metamorphic rocks; weak negative
anomalies are related to non-magnetic sedimentary rocks. (Zagainov, 1974).

Electrical anomalies also occur in the areas where strong telluric currents flow, according
to the ground's specific geology, water and mineral content.

The two types of aforementioned anomalies can result in a combined electromagnetic
anomaly.

Strong gravity anomaly

This phenomenon concerns the sudden local variation of the gravitational field intensity,
and is related to the change in density of underlying geological structures in accordance
to Newton's laws.

Rich underground oil deposits can cause alterations in the gravity field. Underground
cavities as well as thickened crust weaken the gravity field; the presence of metallic ores
strengthens it. Salt domes usually manifest as lower gravity areas, as salt has lower
density than the adjacent rocks (Burke & Halberg, 2005).

Tectonic faults also are partially reflected by gravity anomalies, indicating heterogeneities
in the composition of the crystalline basement (Heiskanen & Moritz, 1967).

However, the gravity anomalies may interpreted by a particular little known law of
Einstein: when the time-space gravity tensor, which is related within the validity of his
equation with geological stress, changes due to the latter’s change due to the forces
developed by earthquakes, then time and space are distorted strictly locally.

Areas with local distortion of electromagnetic fields can sometimes exhibit local

gravitational anomalies.
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Tectonic faults

A fault is a fracture or discontinuity in a volume of rock, across which there has been
significant displacement as a result of rock-mass movement. Large faults result from the
action of tectonic forces

There are three main characteristic within fault zones : a) positive magnetic anomalies
and fluctuations of the geomagnetic field, b) air ion fluctuations connected with tectonic
movements and c) fluid migration and emanation of gases (Rudnik & Melnikov, 2010).

Fault zones constitute a powerful conductivity discontinuity, with all the resulting
processes that follow.

The rock fracturing facilitates in these zones creates mineralized groundwater flow, that
results in increase of chemical element contents and radioactive isotopes in soil
(Kasimov, Kovin, Proskuryakov, & Shmelkova, 1978) (Trifonov & Karakhanian, 2004) (King,
Zhang, & Zhang, 2006) (Boyarskikh, 2012)).

At the boundaries of the tectonic plates, ULF radiation is more intense in comparison to
the one detected above surrounding area, as shown in an experiment measuring the
energy of the electric field component Ez of the ULF radiation in seismic zones
(Athanasiou, Machairidis, David, & Anagnostopoulos, 2013).

Non-dipolar magnetic field

The non-dipole field is a part of the geomagnetic field after removing the major
geocentric dipole contribution. Two source regions contribute to the non-dipolar
magnetic field: the earth's lithosphere and the dynamo in earth’s core. (Constable,
2005)

Research shows that the mean value of these fields increases with time (Loay, 2012).

Most of the energy of the geomagnetic field is absorbed by the main North /South dipole,
but a part penetrates the ground surface. Inside the earth, non-dipole magnetism has the
a spiral or circular flowing vortex. (Lonetree & Miller, 2013).

The presence of these non-dipolar fields seems to be higher in areas of strong magnetic
anomalies.
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Ground electric potential anomalies

This phenomenon is related to the creation of electrical potential in contact of geological
structures with different electrical properties.

Conductivity discontinuities generated ground electric currents; they are extremely low
frequency electric currents that travel near the surface of the Earth (Burke & Halberg,
2005).

They continuously flow towards the equator during daytime, and towards the poles
during the night.

The electric potential of the ground's surface can be measured, enabling the calculation
of the telluric currents' magnitudes and directions, as well as the ground's conductance.

Therefore in areas of geophysical distortions, greater electric potential gradients can be
observed.

Geoneutrons

This phenomenon is related to anomalies in the flow of neutrons emanating from
geological structures.

Neutron radiation is a form of ionizing radiation which occurs as the emission of free
neutrons. T nuclear fission or fusion can cause the release of free neutrons, which then
react with nuclei of other atoms to form new isotopes.

Slow travelling neutrons are an integral part of natural radiation.
Free neutrons in the biosphere are produced by: 1. natural processes in the earth's core
(geoneutrons), 2. secondary neutrons as a result of cosmic rays interacting with the

earth's atmosphere (Langer D. , 2008).

Both are located in shallow areas of the earth's crust, where geophysical anomalies are
prevalent (Langer H., 1997).
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2. Bioelectromagnetism and Heliobiology

2.1 Bioelectromagnetism

General

Bioelectromagnetism is a science that researches the electric, electromagnetic, and
magnetic phenomena which occur in biological tissues. These include: the reaction of
excitable tissue, the electric currents and potentials, the magnetic field of the body, the
response cells to electromagnetic stimulation as well as the tissue's electric and magnetic
properties (Malmivuo & Plonsey, 1995).

Natural electromagnetic energy constitutes a common parameter in all organisms on the
planet. According to Becker, nature favors organisms that are capable to receive
information from the environment cosmos through electromagnetic signals and to adjust
consequently their inner processes (Becker & Marino, 2010). He also mentions that
“electromagnetic energy was used by the body to integrate, interrelate, harmonize, and
execute diverse physiological processes”.

Importance of bioelectromagnetism

The various bioelectric processes of the cell membrane constitute very important
functions in biology. The cell membrane potential can be used in various ways. The
membrane potential is changed rapidly when the channels for sodium ions are opened.
Intercellular communication of the nervous system occurs through rapidly moving electric
signals.

A change in membrane potential is responsible for life: when the sperm enters the egg at,
ion channels are turned on; access of other sperm is prevented by the resultant
membrane potential.

The transmission of information and control signals occurs due to the electric nature of
biological tissues; therefore it is vital for life. Examples include vision, audition- signals
sent from the periphery to the brain; movement - signals sent from the brain to muscles;
homeostasis- electric signals mediating heart rate and contraction.

The healing effects of bioelectromagnetism were known in medicine throughout its
history; the first written mention appeared on ancient 4000 B.C Egyptian hieroglyph
describing the electric sheatfish.
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Healing and health are dependent on cell electricity: they run at -20 to -25 mV (Tennant,
2013). The growth of new cells for healing can occur at -50 mV; in chronic sickness and
pain, cell voltage drops below -20 mV. Voltage also controls oxygen levels, which also
drop in case of voltage drop; as a result ATP production is reduced significantly.
Furthermore, various parasites, viruses and fungi get activated after oxygen level
reduction, which further induces chronic disease.

Electromagnetic fields are also responsible for transfer information from the environment
to the organism. Informational interactions have a significant role in biological processes;
these include the transmitting, coding, and storing information. The amount of
information and not the amount of energy introduced into the system is the one
responsible for biological effects due to these interactions. It is the informational signal
that redistributes the energy in the system, and regulates the various processes.

Concerning geophysical factors, electromagnetic forces constitute the most important
medium for transferring information. With the appropriate frequency range and field
type employed, they transmit information where living organisms are located, regardless
of meteorological conditions and the time of the day, in rivers, seas, within the earth's
crust, and finally in the organisms' tissues.

Low-strength electromagnetic fields within the physiological frequency range can induce
changes in the electroencephalogram, the electrocardiogram, biological rhythms, calcium
metabolism; within non-physiological frequencies and intensities electromagnetic fields
stimulates adaptive homeostatic behavior (Becker & Marino, 2010).

According to (Presman, 1970) natural electromagnetic fields had an important role in the
organisms' evolution, specifically the extremely low frequency spectrum which is similar
to biologic signals frequencies.

Periodic changes in natural electromagnetic environment can affect vital function such as
the rhythm of the important physiologic processes, space orientation of animals.
Furthermore, in pathologic situations, changes in the electromagnetic environment
induced by solar flares, lightning discharges and others, can induce disruption of
physiologic processes.

(Larter & Ortoleva, 1981) discuss that natural electric fields function as patterning system
in early development; they also present their relation to information storage,
conservation and breaking of symmetry, as well as mechanisms applied to an electrically
controlled self-organizing system.

According to Presman, isolated organs and cells are less sensitive to electromagnetic
fields, solutions of macromolecules are even less sensitive, whereas entire organisms are
most sensitive (Presman, 1970).
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Positive and negative magnetic fields

Scientists have discovered that positive and negative parts of dipolar magnetic fields can
have various effects on the human body (Trivieri, 2002).

The physiological effects of positive magnetic fields include:

e Acid production

e Oxygen deficiency

e Cellular edema

e Exacerbation of existing symptoms
e Infection acceleration

e Biological disorganization

e Pain and inflammation increase

e Wakefulness and action

e Catabolic hormone production

e Toxic end-products of metabolism
e Free radical production

e Acceleration of brain electrical activity

They have also been associated with cancer, depression, chromosomal abnormalities,
inflammation and learning difficulties.

The physiological effects of negative parts of magnetic fields include:

e PH normalization

e Body oxygenation

e Cellular edema resolution

e Symptoms reduction

e Infection inhibition

e Biological normalization

e pain and inflammation reduction

e Rest, relaxation, and sleep

e Anabolic hormone production

e Metabolically produced toxins clearing
e Free radical elimination

e Slows down electrical activity of the brain

They have also been used effectively in the treatment of cancer, rheumatoid arthritis,
headaches and migraines, insomnia and other sleep disorders, circulatory problems,
fractures and pain.
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2.2 Heliobiology

General

Heliobiology is the study of the sun’s effect on biology, and was founded by biophysicist
Alexander Chizhevsky, and includes the correlation of solar activity with epidemics,
mortality from various diseases, the nervous system activity, psychic disturbances and the
development of microorganisms (Palmer, 2016).

The solar activity has a direct effect on the geomagnetic field, along with other
parameters. The geomagnetic field deflects the solar wind. When there is intense solar
activity, the magnetic field lines shrink which makes them stronger (Burke & Halberg,
2005).

Research indicates that there is a variety of physiological, psychological, and behavioral
changes related to geomagnetic and solar disturbances. Increased rates of violent crimes,
revolutions and terrorist attacks have been correlated with the solar and geomagnetic
cycles (Alabdulgader, et al., 2018)

Increased solar activity has been also been correlated with innovation and creativity in
architecture, arts, sciences, and positive social change, as well as with the fluctuations of
financial markets (Alabdulgader, et al., 2018).

The basic solar cycle has been observed to be 10.5 to 11 years, which is modulated by
ultraviolet and radio flux emission. It has been seen in research that the solar and
geomagnetic fields can have a significant effect on human health, especially on the
nervous and cardiovascular systems (Babayev et al, 2012).

The biological processes that seem to be mostly affected by sharp variations in solar
activity and geomagnetic distortions are blood pressure, melatonin-serotonin balance,
respiratory, reproductive, immune, and system neurological processes. Geomagnetic
disturbances have been also correlated with increase in depression, mental disorders,
psychiatric admission, suicide attempts, homicides and traffic accidents (Alabdulgader, et
al., 2018).

Chernouss et al (2001) concluded that in the northern region people are more sensitive to
geomagnetic field changes. Generally, people living in higher latitudes seem to be
affected greatly by geomagnetic disturbances.

Intense geomagnetic activity has a strong correlation with cardiovascular health: during
times of high solar activity severe changes where observed in the blood flow (Gurfinkel et
al, 1995) as well as excess deaths due to myocardial infarction (Cornelissen, et al., 2002).
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Unusually low geomagnetic activity can also have adverse health effects: increase of
sudden infant death syndrome was correlated during times of ultra low geomagnetic field
values (O’Connor & Persinger, 1997).

Research also exhibits a negative correlation between HRV and geomagnetic activity
(Stoupel, et al.,, 2004, Watanabe et al, 2000, Cornelissen, et al., 2002). Enhanced
geomagnetic activity affects the internal rhythms synchronization, via the Schumann
resonance signals (Palmer, 2016).

Melatonin, a hormone critical for immune function, retinal physiology, antioxidation is an
important parameter regarding the effects of environmental conditions on health (Reiter,
2003). According to Weydahl et al (2001) geomagnetic activity above 80 nT reduced
salivary melatonin; according to the authors showed that the excretion of melatonin
metabolite (6-OHMS) had a reduction of up to 38% lower on days with higher
geomagnetic activity.

Schumann resonance

Schumann Resonance is extremely low frequency magnetic field micro-pulses, from about
7.83 Hz to 25 Hz, mostly concentrated at about 10 Hz, generated within the
electrodynamic cavity between the earth's surface and the ionosphere. Magnetic storms
are induced by the dispersing of charged particles in the earth's field by solar flares. These
particles form the Van Allen belt, which protect from high energy cosmic ray absorption
(Becker & Selden, 1998).

Schumann resonance radio signals can be a mechanism linking geomagnetic activity and
health. The human brain alpha-rhythm has the same frequency as the one with lowest
energy in the Earth-lonosphere cavity. According to (Hainsworth, 1983) the human
central nervous system has biorhythm synchronization through the use of Schumann
resonance frequencies.

In a condition where these frequencies are distorted during geomagnetic activity, the
mechanism is affected and can induce stress leading to health problems such as heart
disease and mental illness.

It seems that the Schumann signals stable during time, as its frequencies are determined
by the earth-ionosphere cavity. The Earth's climate has changed considerably in the last
200,000 years. A positive correlation between the tropical surface-air-temperature
anomaly and the amplitude of the fundamental Schumann resonance was found by
(Williams, 1992).
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According to (Cherry, 2002), the amount of melatonin produced by the pineal gland is
modulated by the absorption of Schumann Resonance signals by the human brain.

Human magnetic sensitivity may involve the retina. (Olcese, Reuss, & Vollrath, 1985 )
found that only rats with intact retinas were sensitive to magnetic fields and suggested
that this retinal magneto-sensitivity could serve to modulate pineal gland function and
therefore melatonin levels. However, (Warman, Dijk, Warman,, Arendt, & Skene, 2003)
state that the retinal photoreceptors responsible for this sensitivity are yet to be
established. The authors go on to argue that although the human circadian system is
particularly sensitive to the phase advancing effects of short wavelength light and that
spectral sensitivity of light induced melatonin suppression, the visual photonic system is
not primarily involved.

Scalar or longitudinal waves
Scalar waves are non-hertzian longitudinal electric or magnetic waves (Meyl K., 2003).

In physics, a quantity described as "scalar" only contains information about its magnitude.
In contrast, a "vector" quantity contains information both about its magnitude and about
its direction.

Some examples of scalar waves include: acoustic waves, waves in water, mechanical
waves of compression or rarefaction; plasma waves and biophotons; the longitudinal
waves used by Tesla - they were potential vortex wave that can identify as neutrino
radiation (Meyl K., 2003)

Electromagnetic waves are transverse hertzian waves with vector quantities derived as
solutions to a set of vector wave equations; examples include cosmic radiation, x-rays,
microwaves, radio waves.

Earth radiation, according to (Meyl K. , 2003) has also standing wave nature, which can be
interpreted as slowed down neutrino radiation. Areas with geophysical anomalies are
considered be points of interference of such longitudinal waves.
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3. Interaction with biology

3.1 Humans

3.1.1 Mechanisms

According to researchers, geophysical anomalies of the subsoil can induce disease
(Derek, 1994), which has effects on the body's homeostasis and can be described as a
geopathogenic region (Kharat, 2000).

Ecological processes are modulated by a variety of geo-environmental parameters:
landscape formation, soil properties and local climate; these can determine biological
diversity and territory originality. Geochemical and geophysical properties of a location
define a biotope (Trofimov, 2000). Humans can also be affected by geological and
geophysical anomalies such as faults tectonic activity, geomagnetic anomalies,
conductivity discontinuities, geochemical gasses (Shitov A., 2010).

The effect of natural electromagnetic waves and various types of geoanomalies on human
biology is obvious, due to:

* The presence of magnetite and magnetic crystals in the brain, the area of the ethmoid
and ears ( (Kirshivink, Kobayashi-Kirshivink, & Woodford, 1992), (Marinaga, 1992),
(Ruttan, Persinger, & Koren, 1990))

* The presence of iron in the blood

e The body’s composition of 70% water, which has high electrical conductivity and creates
magnetic crystals (Fesenko & Gluvstein, 1995)

e The property of the tissues to function as semiconductors without special resistance,
known as non-thermal effect (Oschman, 2000)

¢ The production of electromagnetic fields from the heart and the brain, the electrical
transmission of signals through the nerves. The strongest electromagnetic field is that of
the heart, 100 times larger than that of the brain (McCraty R., 2003).

According to Becker (Becker & Marino, Electromagnetism life, 2010), the human body
uses electromagnetic energy for the integration, interrelation, harmonization, and
execution of various biological processes.

Humans and all living organisms are a network of reception, production and emission of
electromagnetic fields. The electrical processes of various biological systems, the cells'
iron content, the proteins' function as semiconductors of the cell membrane as well as
the intra and extracellular water as liquid crystals constitute biology as receiver, producer,
and transmitter of electromagnetic information. It is known that cell body microtubules
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are conductors of electromagnetic waves (f = 1013 Hz and their harmonics), which
coordinate cellular functions (Rahnama, Tuszynski, & Bokkon, 2011), whereas
centrosomes contain silicon oxides which emit and receive electromagnetic signs.

3.1.2 General

Electromagnetic fields as information

Natural electromagnetic fields are a common environmental parameter for all organisms.
Adaptability is a quality that nature favors; organisms that are capable of accepting
electromagnetic information about the earth, atmosphere and the cosmos and adjusting
their biological processes and reaction, can have accordingly better health and higher
survival chance.

Natural electromagnetic energy is critical as it is the means of information transfer to
organisms about its environment, therefore supporting behavioral changes. This is also
confirmed by studies on biological cycles and animal navigation (Becker & Marino,
Electromagnetism life, 2010).

Low strength electromagnetic fields within the physiological frequency range can induce
changes in brain waves, heart rate, biological rhythms, calcium metabolism as well as
human behavior. Electromagnetic fields outside the physiological frequency and intensity
range can generate adaptive homeostatic reactions in humans. (Becker & Marino, 2010)

Bioinformatics has demonstrated that communication within the human body is both
electrical and chemical. Information is contained within nerve electrical stimuli as well as
biochemical compounds-signals. The cells contain various information receptors,
functional structures and biochemical pathways for information translation and transfer
from the nucleus for execution (Oschman, 2000).

There is also data supporting that the earth’s magnetic fields are carriers of biologically
information connecting living systems. Therefore our throughs, emotions and intentions
expressing through the bodys electromagnetic fields, matter and that coherent,
cooperative intent can impact global events and the quality of life on Earth (McCraty, 2014).

Persinger (Persinger M. , 1987) states: "temporal and regional variations in psychological
processes have been associated with three geological factors: geochemical features,
geomagnetic changes, and tectonic stress. In the geochemical field, the presence of
copper, aluminum, zinc, and lithium can affect the incidence of thinking disorders, such as
schizophrenia and senile dementia. These common elements are found in many soils and
groundwater".
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The human body's resonance

Human beings have both a mechanical as well as an energetic nature. There are various
sources of energetic stimuli which interact with the essential ones for the function of the
cell, the organ and the organism.

The human body has the capacity to resonate with a variety of fields, including infrasounds,
low and high frequency natural waves, gamma rays and others (Persinger, 2014)

Concerning the human body, there are fundamental electromagnetic frequencies it
produces, which characterize its structure and function (Andreev, Beliy, & Sit'’ko, 1984).
Resonance between tissue and cell coordination by very high frequency and low intensity
radio waves was discovered by Russian and Ukrainian radio physicists, who recorded
resonant frequencies of humans, animals as well as biological and chemical substances
(Kositsky, Nizhelska, & Ponezha, 2001). Furthermore, the transmission and recording of
very low intensity photons from the human body demonstrated different frequency
signatures for each organ (Cohen & Popp, 2003).

The existence of a DC perineural field, which produces DC magnetic fields the brain has
also been measured by a SQUID magnetometer; constant in the order of one billionth of
the intensity of the geomagnetic field, which is in average about 50.000 nT (Oschman,
Energy Medicine, the scientific basis., 2000).

Rocard, demonstrated that most individuals are sensitive to gradients between 200 -300
nT/m (Rocard, 1964). The limit for interacting with subsurface activity for most sensitive
people is a gradient of 10 nT/m.

Harvalik (Harvalik, 1978) demonstrated that the most sensitive regions of the body are
in the area of the renal and adrenal glands, as well as within the brain, especially the
pineal gland. Sensitivity is reduced in kidney dysfunction episodes. Furthermore,
changes in the static magnetic fields' direction can lead to melatonin synthesis
reduction in the pineal gland.

The two most fundamental magnetic fields on the biosphere are: the one within living
organisms, generated by ion transfer to the nerves, as well as by the heart and brain, and
the one generated by the earth's liquid core and rotation. The interaction between the
two fields is evident; according to Becker (Becker & Selden, The Body Electric, 1998) the
geomagnetic field is responsible for maintaining the system of controlling bodily functions
within normal range.
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Cell growth and repair, based on cell division regulation, is synchronized with the Earth's
magnetic field, according to Becker (Becker & Selden, 1998). This is evident as the process
of cell division overall occurs in several longer stages, which overall last one day, including
breaking down, alignment and equal distribution of cell chromosomes as well as cellular
DNA duplication of all.

The geomagnetic field can induce changes that exceed the capability of human
adaptation, the regulatory activities can be greatly affected, such as the central nervous
system, hormonal, neurotransmitter, cellular, electrophysiological, membrane-related
and others (Stoupel E., 1999).

The magnetic isotope effect ( (Buchachenko, 2009) (Buchachenko, Kouznetsov, &
Berdinsky, 2006)) may also contribute to biological effects of magnetobiological
interactions; 30 minutes exposure at 1 uT frequency or time varying magnetic fields can
induce discernible changes in molecular signaling pathways.

3.1.3 Correlation experiments

Various experiments have been done that demonstrate apparent correlations between a
variety of geophysical anomalies and different diseases.

Shitov (Shitov A. , 2010) found strong correlation between various diseases and
geophysical anomalies (Fig. 1), including intrusions, magnetic anomalies and faults.

The highest and most stable relationships were found between prevalence rates of blood
diseases, diseases of nervous, respiratory and genitourinary systems, total morbidity and
gamma radiation anomalies (Shitov A., 2010).

In the research done by Rudnik (Rudnik & Melnikov, 2010) it was clearly shown that
cancer incidence rate was greatly augmented in the intersection of fault lines (Fig.2).
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Figure 1. Relationships between prevalence rates in the adult population and geological indices in 2002:
(a) blood diseases versus intrusions; (b) total morbidity versus magnetic anomalies; (c) blood diseases versus
magnetic anomalies; (d) neoplasms versus faults. (Shitov A., 2010)
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Figure 2. Portion of the Kalininsky District of Saint Petersburg: cancer incidence rate (per 1,000 population)
in the years 1991-1992, ZEPC, and areas marked by a high level of soil pollution with heavy metals (Rudnik
& Melnikov, 2010)

39



Dubrov (Dubrov A. P., 2008) studied areas with geophysical anomalies and found that
there was much higher morbidity regarding various diseases in comparison with areas
having homogeneous geophysical parameters (Fig.3).

Disease Geophysical Undisturbed
anomaly zone

Total 1205+-25 792+-5

Infections 45.4+-0.3 17.7+-1.9

Oncology 7.96+-0.15 5.58+-0.04

Mental 4.94+-0.08 1.14+-0.23

Hypertension 4,48+-0.17 0.83+-0.02

Figure 3: Incidence of various diseases in people living on a geophysical anomaly and in an undisturbed zone
(Dubrov A. P., 2008)
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Figure 4: Incidence of cancer and geological map of Paris (Lakhovsky, 1935)
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Analysing cancer densities and their correlation to geological subsoils in Paris, it was
found that the lowest values occurred in areas with sand and sandstone, gypsum, and
alluvial deposits rich in gravel and sand. The areas with the highest cancer incidences
were the ones on plastic clay, marly, chalk, iron ores, carboniferous beds and slate
(Lakhovsky, 1935).

Aschoff, a physician, was the first to use the blood's electromagnetic oscillations, which
are measurable by a simple blood test. After 20,000 tests, he noticed that people with
electromagnetically oscillating blood lived without exception in a disrupted geopathic
zone, either in their sleeping area or in their workplace. Individuals with only magnetically
oscillating blood were not exposed to a geopathic disorder and were healthy. Due to the
stress from the electric current and radiation (mostly gamma ray) emitted by a geopathic
zone, the blood loses its natural structure and becomes electrically polarized in the
opposite charge. He also mentions that neutron radiation emitted by geopathic zones can
cause mutations in the cells. (Aschoff D., 2014), (Aschoff, et al., 1994),

Hacker, also a medical doctor, reports that longitudinal scalar waves emitted at different
locations can cause various effects symptoms on biology. Together with his team, they
conducted randomized double blind clinical trial, 52 test persons in 2 locations, one
identified with a geophysical anomaly and the other one neutral.

They carried out GDV analysis (Gas Discharge Visualization) as well as Immunoglobulin-
A (IgA) and A-Amylase measurements. The results were coherent, as in higher GDV
mean area, IgA levels were also higher, indicative of relaxation, and in the geopathic
zones with lower GDV Mean Area, A-amylase was higher, indicative of stress state.
(Hacker, Augner, & Pauser, 2012).
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Figure 5. Left: The normalized time course (9:00 a.m. to 1:00 p.m.) of the cortisol concentration in saliva
obtained at a potential “neutral zone” (black line), and at a potential “geopathic stress zone” (dotted line).
Note that the stress zone in times lead to increased cortisol levels compared to those obtained from the
more neutral place.

Right: The normalized time course (9:00 a.m. to 1:00 p.m.) of salivary IgA measured at a potential
“neutral zone” (black line), and at a potential “geopathic stress zone” (dotted line). The potential stress
zone gave a slightly different time course to that obtained at the more neutral place (Hacker, Eder,
Augner, & Pauser, 2008)
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The GDV pulsed through the fingertips a very stable high voltage is (10 Kv, 1024 Hz square
pulses) for a duration of 0.5 sec, and a visible discharge around the fingertip is produced
by the electric field. The results were 10.152 pixels in the neutral zone, and 9.354 in the
geophysical anomaly, statistically significantly smaller (Hacker, 2005).

The corona discharges showed weakening of immune system and pineal glands which
indicates distortions in the melatonin production, as well as in the cardiovascular and the
urinary systems (Hacker, 2005).

One of the most interesting and well documented studies regarding the effect of
geophysical anomalies in the human body is the study carried out in the University of
Vienna, by a group of 20 scientists. The focus was on the investigation of location
dependent changes of certain parameters of the human organism; a total of 24 biological
parameters and phenomena where measured on 985 test subjects in 6,943 investigations
that were determined attempted to quantify the effect of a geophysical anomaly on
humans. (Bergsmann, 1990)

Location dependent influence on the regulatory behavior was detected. Therefore, 17
positive results are opposed by 6 negative results; even one single significant result
would have been recognized as proof for a location effect. There were significant
changes in serotonin, zinc and calcium levels, and also in immunoglobulins, such as IgA
(Bergsmann, 1990).

An experiment conducted with 20 volunteers in a very powerful geophysical anomaly
in the Cliff of Tears, an area in North America, revealed a significant difference in
blood pressure after exposure to the area. In this location, visitors mention that male
visitors would nosebleed, while women had a sudden menstruation (Burke &
Halberg, 2005).

Dharmatikari defines geopathic zones as places on earth known for causing health
problems. He and his team made measurements in individuals in a geopathic and neutral
zone. The results showed that the electrical potential and skin resistance of the body
increased and skin resistance was reduced when they were exposed to a geopathic zone
in comparison to the neutral zone (Dharmadhikari, Meshram, Kulkarni, Kharat, &
Pimplikar, 2001).

Long-term research in various countries demonstrated that geophysical anomalies
constitute a high risk factor for oncological, psycho-neurological and atherosclerotic
diseases (Dubrov A., 2008). Researchers consider that 50% of the oncology disease cases
are induced by geophysical anomalies (Dubrov A., 2008).
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Studies carried out by geologists by Melnikov and Rudnik in two districts of Saint
Peterburg, including 294.000 people showed that the total cancer occurrence was 3.88, in
geophysical anomalies 6.39, in geophysical anomaly crossings 7.39 and outside
geophysical anomalies 1.68 cases of oncology diseases per 1000 of the population per
annum (Melnikov & Rudnik, 2010).

Furthermore, in a building located within the active geological faults the number
increased to 20—29 cases per 1000 of the population per annum, with an average diseases
rate 14; in nodes of geological faults the disease rate increased to 60—100 cases per 1000
(Melnikov & Rudnik, 2010).

Scientists in India have measured cardiac pulse, pressure, brain waves and blood levels of
neurotransmitters as affect by electromagnetic fields of different frequencies; volunteers
had the most reactions at 0.01 Hz in direct current and 50 nT magnetic field
(Subrahmanyan, Narayan, & Srinivasan, 1985). The aforementioned are fundamental
parameters of diurnal geomagnetic fluctuations, especially in geoanomaly locations
(Burke & Halberg, 2005).

Geophysicist Apostol made muscle contractions measurements in volunteers as they
moved over various geophysical grounds. The results showed a strong correlation of
muscle contractions, gravitational anomalies and geologic incisions (Apostol A. ,
1995).

According to research, local magnetic field variations may increase cancer risk, cardio-
vascular and psychiatric disorders. Tectonic faults and their activity, sub-soil lithology (via
different chemical load) can also affect somatic as well as mental health (Sliaupa, et al.,
2004). The significant difference in the physical parameters noticed lead to the conclusion
that geophysical anomalies exerted different influence on the normal functioning of the
human body especially changes in heart rate.

According to Dharmadhikari, (Dharmadhikari, 2010) common effects of geophysical
anomalies are feeling run-down and exhausted, depression, nervousness, headaches,
tingling in arms and legs; as a result, immune system and other organ functions can be
compromised. In his opinion, geoanomalies do not directly cause disease, but rather
lower the immune system and consequently one’s ability to manage virus and
bacteria.

In another study, body voltage and skin resistance were measured using a biofeedback
system, both on detected geophysical anomalies and neutral zones; the results
showed clear correlation between the measured parameters and the locations
(Dharnadhikari, 2011).
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Another important study was carried out in Vilnius University, directed by Sliaupa
(Sliaupa, et al., 2004) to observe the effect of four geological factors on human health: (1)
potential fields, (2) concentration of geochemical elements in the soil, (3) tectonics, (4)
landscape.

The study reveals strong statistical correlation of gravity and magnetic fields, some
landscape features and chemical elements with human diseases, such as cancer,
schizophrenia, suicides, respiratory, cardiac-vascular diseases (Sliaupa, et al., 2004).

According to the study “the human health is shown to have some statistical correlation
with the Earth's fields. This relationship is essentially strong as regards the magnetic field.
The intensity of the potential field is of less importance than its variability. The latter
commonly reflects the more complex tectonic fabric of the Earth's crust. This influence is,
however, of different type, it may be positive with respect to some diseases whereas
negative with regard to other diseases. Infection and respiratory disease events increase
in number with increasing variability of the gravity field, whereas the variability of the
magnetic field has a reverse correlation. It is commonly believed that the gravity field
reflects more deep variations in the composition of the Earth's crust, whereas the
magnetic field mirrors shallower geological bodies. The local variations of the magnetic
field, by contrast, increase risk of cancer (very strong positive statistic load), cardiac-
vascular and schizophrenia” (Sliaupa, et al., 2004).

The study continues: “Some chemical elements contained in the soil seem to have some
impact on the human health. This influence, similarly to potential fields, may be either
positive or negative. Only cancer shows positive statistic relationship with Ti, Zr, (in other
words this elements increase the risk level), whereas the other diseases ((schizophrenia,
suicides, respiratory, cardio vascular) are remedies by Pb, Sn, Y, I, Rb, Sr reach
environment. In geological terms, these two groups form two different correlation
classes. The former is related to mineral association resistive to denudation (they are
expected in re-deposited sandy lithologies), whereas the latter is typical for carbonate-
rich lithologies, also for the higher biogenic matter content.” (Sliaupa, et al., 2004)

Extremely low frequencies are part of the natural terrestrial radiation. According to
Carpenter (Carpenter, Sage, & David, 2012), ELF intensity can result with chronic exposure
in DNA damage, affect cellular communication, cellular metabolism and repair, cancer
surveillance within the body; neurological effects, cognitive function and memory;
depression; cardiac effects; pathological leakage of the blood-brain barrier; and
impairment of normal immune function, fertility and reproduction.
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3.1.4 Effects on different systems of the human biology

Psychology

Geophysiology, geoneuroscience, environmental psychophysiology study the complex
relations between the geophysical environment and human behavior.

According to Mulligan (Mulligan, Cloes, Mach, & Persinger, 2011), geopsychology is the
relationship between the geophysical and geochemical variables and human psychology.
Geomagnetic variations sufficient to explain about 10% of the variance have been
associated with cardiovascular stability and the brains cerebral sensitivity. There are
strong correlations between long term geophysical fluctuations and a population’s
cognitive shift and its responses to environmental crisis (Mulligan, Cloes, Mach, &
Persinger, 2011).

In Bancroft Ontario, Canada, is an area located on granite, on a fault zone with high
tectonic activity ( (Lumbers, 1967), (Divi & Fyson, 1973)). Intense creativity has been
observed by people in this area, who claim that the location is the main cause. The
highest measure of deviation above the average was 6.500 nT; there were 15 peak
anomalies with intensities above 3.300 nT in the test area with an average of 4.100
nT, compared to all other anomalies 1.700 nT. (Rocard, 1964). The equivalent
gradients for 15 peaks was 100-200 nT/m, which Rocard considers optimal detection
levels (Rocard, 1964). Both main highways in Bancroft are located on of 15 high
magnetic peaks with gradients of 100 nT/m, so most people would exposed to these
gradients on a weekly basis.

In test using the Myers- Briggs type indicator, it was found that most people were
disproportionally more intuitive than sensing, more cognitive than thinking. The right
hemisphere has been found to have higher sensitivity to geomagnetic variations. These
individuals show alterations in mood and productivity as a function of geomagnetic
activity (Babayev & Allahverdiyeva, 2007).

Geopsychological phenomena are a result of interactions between brain and the
environment. According to Persinger, there is a correlation between complex partial
epileptic sign scores and ambient magnetic field intensity, due to the sensitivity of the
temporal lobe to environmental intensity magnetic fields and are also associated with
creativity. The neurostructure can create alterations in the interaction between brain
geophysical environment (Persinger M., 2001).

Persinger and Richards (Persinger & Richards, 1995) showed that vestibular experiences
were enhanced when the global daily geomagnetic fluctuations exceeded 15-20 nT at the
time or during the previous night.
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According to Persinger, behavioral dysfunctions such as personality and anxiety disorders
are commonly associated with changes in brain structures, such as the temporal lobe and
ventral striatum, that are sensitive to geochemical elements concentration; the relation
of psychiatric incidences and geochemistry has been suggested (Persinger M. , 1987).

According to Joffe, interactions between Schumann Resonances and our physiology are
especially strong, as they can modulate brain wave activity; consequently they can
directly effect the sympathetic and parasympathetic activity in our body (Joffe,
Damasevicius, Landauskas, McCraty, & Vainoras, 2017).

The research by Joffe, showed correlations in 200 people between fluctuations of the
geomagnetic field and the results from evaluation of wellness through a
questionnaire, developed by HeartMath Institute (Joffe, Damasevicius, Landauskas,
McCraty, & Vainoras, 2017).
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Figure 6. Distribution of participants answers regarding physical wellnesss (1-bad, 5-excellent) in repsect of
the earth magnetic field power in frequency range of 7-15 Hz. (Joff et al., 2017)

The authors conclude from this study that low Schumann Resonance frequencies have
positive effects (Delta, Theta, Alfa waves) and high Schumann Resonance frequencies
(Gamma) have, mainly negative effects on physical wellness. Low amplitudes of low
Schumann Resonance frequencies induce bad physical wellness (Joffe, Damasevicius,
Landauskas, McCraty, & Vainoras, 2017).
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Brain

Various studies demonstrate the various geophysical anomalies can have a strong effect
on the human brain.

The recall of semantic memory is increased, when 1 uT magnetic field is applied across
the temporal loads for 30 minutes (Richards, Persinger, & Koren, 1996).

According to research (Ahmed & Wieraszko, 2008), different hippocampal networks can
be coupled through the application of appropriately patterned magnetic field.
Information and memory within the brain space are occupied by magnetic fields
(Persinger M., 2008)

Sferics are short bursts of 10 kHz electromagnetic waves that display pulse rates
between 1-100 Hz and intensity below 100 nT (Walach, Betz, & Schweickhardt,
2001). According to research, (Vaitl, Propson, Stark, Walter, & Schienle, 2001) there
was a strong correlation between the occurrence of sferics and occurrence of
migraines.

Stoupel also reported 200% increase of migraine cases during days with amplitudes
70-120 nT (Stoupel E. , 2002). Kuritzky found that percentage of headaches during
geomagnetic storms, with fluctuations greater than 40 nT were up to 35%
respectively. (Kuritzky, Zoldan, Hering, & Stoupel, 1987); the correlations was later
replicated (De Matteis, et al., 1994).

Other research (Rajaram & Mitra, 1981) demonstrated direct correlations between
monthly incidence of epileptic convulsions and monthly geomagnetic activity and
between geomagnetic activity and seizures and dizziness cases (Stoupel, Martfel, &
Rotenberg, Admissions of patients with epileptic seizures (E) and dizziness (D)
related to geomagnetic and solar activity levels: differences in female and male
patients., 1991).

Periodicities of solar and geomagnetic fluctuations reflect the population’s dominant
hemisphere style, according to research (Vladimirskii & Kislovskii, 1995).

Severe geomagnetic activity can induce increased bursts of activity in the alpha and theta
range prevalent over the right hemisphere; the sympathetic nervous system dominated
on the days of moderate activity, and the parasympathetic on the days of severe activity
(Babayev & Allahverdiyeva, 2007).

A significant correlation has been found between solar-geomagnetic cycles and the
manifestation of human brain asymmetry; the research indicates that the period of
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oscillations for left and right hemispheric dominance was 20-25 years, equal to a
generation. The conclusion was that the parameter that modulated hemispheric
dominance was the interplanary magnetic field during the month of conception.
(Volchek, 1995)

It has also been shown that perinatal geomagnetic conditions are associated with adult
behaviors (Hodge & Persinger, 1991). Studies show a strong correlation between
increased geomagnetic activity around birth and increased temporal lobe activity, as
well as scores for inferences of anxiety (Persinger & Janes, 1975), (Ossenkopp &
Nobrega, 1979)).

Another research demonstrated that the association between epileptic seizures and
geomagnetic activity was dependant on tidal gravitational waves. According to the study,
consciousness-related cerebral function is affected by subtle changes in geomagnetic
activity. Replicated in the laboratory, it was noticed that magnetic variations of 50 nT -
usually occurring in nature - had a direct effect on the brain's electrical sensitivity
(resulting in seizures) and also influenced the concentration ability (Mikulecky,
Moravcikova, & Czanner, 1996).

Consequently, human beings are impregnated with the geomagnetic field; very small
geomagnetic changes directly affect human biology, and directly affect the brain.
(Persinger M., 1983).

Research into the pineal gland has shown the link between states of consciousness
and geomagnetic fluctuations (Persinger M. , 1988). The pineal gland, which is most
sensitive to fluctuations late at night. These fluctuations are linked with increasing
frequency of epileptic episodes and hallucinations. The pineal gland is responsible for
melatonin and an endogenous hallucinogen (6-MeOTHBC) production; it also has
enzymes which affect serotonin. The pineal gland function is affected by geomagnetic
variations, and as a result so is the production of melatonin, 6-MeOTHBC and
serotonin hallucinogens, resulting in variations in states of consciousness (Roney-
Dougal & Vogl, 1993).

Furthermore, increased geomagnetic activity has been linked to hallucinatory
experiences (Randall 1991); during such times, increased accident incidences up to 20%
has been observed within industrial and traffic settings (Ptitsyna, Villoresi, Tyasto, lucci,
& Dorman, 1995).
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Cardiovascular system

The dependence of prevalence rates of blood diseases on geological and geophysical
phenomena under study was found to have the highest correlation coefficient.

According to Stavitsky, blood diseases demonstrate the influence of environmental
factors on human health (Stavitsky, 1999).

In St Petersburg, at times when a 70% decrease in myocardial infarctions was observed, a
decrease of 1mHz to 10 Hz ambient fields within the nT to uT was measured; this range of
frequencies is linked to depression and fatigue. (Tyasto, et al., 1995)

Increased geomagnetic variations over 50 nT was also correlated with and cardiovascular
with a 10% increase in systolic and diastolic blood pressure ( (Ghione, Mezzasalma, Del
Seppia, & Papi, 1998), (Dimitrova, 2006)).

During days of geomagnetic storms, worsening of indices of capillary blood flow was
observed in 72% of the patients with myocardial infarction (Gurfinkel, Lyubimov,
Orayevskii, Parfenova, & Yur'ev, 1995), as well as 14-20% increase in stroke (Felgin,
Nikitin, & Vinogradova, 1997).

Low geomagnetic activity has been linked with an increase in the heart's electrical
instability (Stoupel E., 1994).

The lunar semidiurnal tidal wave of force of gravity has been shown to induce changes in
orthostatic reactions (Raibshtein, Kudryashev, Tarasov, & Chepasov, 1995) (Culver,
Rotton, & Kelly, 1988), (Dubrov A., 1996).

Many other heart conditions have also been associated with geophysical anomalies, such
as heart rhythm disturbances and related sudden death, cerebrovascular accidents,
cerebrovascular insufficiency and vascular thrombosis, including myocardial infarction
(Stoupel E. , 1999).

Geomagnetic field detectors and human nervous system activity correlation can be
reflected in heart rate variability (HRV). Research demonstrated that human physiological
rhythms and collective behaviors are synchronized with geomagnetic activity, and field
variations can induce unfavorable effects; other magnetic indices are correlated with
improved HRV, mental and emotional states (McCraty, 2014). The coupling between the
brain, cardiovascular and nervous systems and resonating geomagnetic frequencies can
be the underlying mechanism.
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Hormonal system

The hormonal system of the body is sensitive to environmental parameters, and changes
in hormone levels can signal physical, emotional and mental health.

Suppression of melatonin production, due to desynchronized biological rhythms, appears
to be a link between geomagnetic activity and human health. (Palmer, 2016)

Stoupel noted that geomagnetic distortions induce variations in some neurohormones
and neurotransmitters, such as serotonin or endothelin; he noted these can result in
morphological cardiovascular changes* and other complications as thrombosis and
plaque instability, vasospasm, cardiac arrhythmia and arrest (Stoupel E. , 1999).

Melatonin is hormone that has effects on cancer slowing and electrical dampening.
Geomagnetic fluctuations higher than 25 nT can result in nocturnal melatonin level
reduction (Burch, Reif, & Yost, 1999).

Melatonin production is associated with an increase in risk for Alzheimer's disease;
research shows that long-term exposure to extremely low frequency magnetic fields can
increase brain amyloid beta levels, a risk factor for Alzheimer's disease (Carpenter, Sage,
& David, 2012).

Immune system

Environmental levels of electromagnetic fields can induce large immunological changes in
humans. Chronic exposure can increase allergic and inflammatory responses (Carpenter,
Sage, & David, 2012).

Immunoglobulins have different functions; 1gG represents 70% of the antibodies against
viruses, toxins and bacteria, whereas IgM against antigens to gram negative bacteria.
According to research, maximum fluctuations in solar and geomagnetic activity is
correlated with reduced levels of IgG and IgM (Stoupel, Abramson, Gabbay, & Pick, 1995).
Another research demonstrated that exposure to 8 Hz, 30 uT field altered the dynamics
of leukocyte activity (Martynuk, 1995). It is evident that geomagnetic activity can affect
the population’s vulnerability to epidemics.

According to Carpenter, electromagnetic field fluctuations can induce over-reaction of the
immune system; morphological alterations of immune cells; presence of biological
markers for inflammation that are sensitive to electromagnetic field exposure at non-
thermal levels; changes in lymphocyte viability; decreased count of T-lymphocytes;
suppressed or impaired immune function; and inflammatory responses which can
ultimately result in cellular, tissue and organ damage. (Carpenter, Sage, & David, 2012)
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DNA

The DNA, according to research, is antenna for electromagnetic fields, so it becomes
evident that it can be effected from fluctuations in these fields (Blank & Goodman, 2011).

Stoupel (Stoupel, et al., 2005 ) demonstrated that genetic expression can be affected by
changes in geomagnetic activity associated with the solar cycle.

According to research, gene and/or protein expression in certain types of cells can be
altered by electromagnetic fields, even at low intensities lower (Carpenter, Sage, & David,
2012). Extremely-low frequency has also been correlated with DNA damage; in studies of
genotoxicity and extremely-low frequency exposure, 66% showed DNA damage and 44%
no significant effect (Carpenter, Sage, & David, 2012).

DNA activates the production of stress protein when exposed to extremely low frequency
electromagnetic fields; the biochemical pathway that is activated is non-thermal
(Carpenter, Sage, & David, 2012).

Changes in DNA electron transfer are an action mechanism resulting from non-thermal
extremely low frequency electromagnetic fields; production of stress proteins due to
electromagnetic field exposure can be activated by various frequencies of the spectrum.
Environment levels of 0.5 to 1.0 uT are considered thresholds for extremely low
frequencies triggering stress on biological systems; DNA damage, a cause of cancer, can
take place at levels below these limits (Carpenter, Sage, & David, 2012).

Biorythms

In an experiment for observation of the human biorhythms dependence on the
geomagnetic field, two groups of people were placed in two underground rooms, one
blocked from any time indication, and the other from the previous as well as from the
geomagnetic field. A disturbance of the biorhythms occurred in both cases; when
volunteers in the room blocked from the geomagnetic field were exposed in a 10 Hz
frequency range (0.025 V/cm), similar to the natural field, the disorder was restored
(Becker & Selden, 1998).

According to detailed studies, all vertebrates possess a magnetic instrument in the area of
the ethmoid, which transmits biorhythmic time elements from the microarrays of the
geomagnetic field to the pineal gland (Becker & Selden, 1998).
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3.1.5 Biological effects and geophysical anomaly types

Tectonic zones

Within seismically active regions there are intensive variations of geomagnetic,
geoelectric, gravity fields, geochemical anomalies and maximal gradients of tectonic
stress fields (Committee, 1986). Population living in these areas is affected by these
factors every day, and not just during strong earthquakes (Shitov A. , 2010).

Various studies demonstrate the relation between human health and seismic activity
have focused on direct or medium term consequences earthquakes on health ( (Takakura,
et al., 1997); (Lai, et al., 2000); (Matsuoka, et al., 2000); (Parati, Antonicelli, Guazzarotti,
Paciaroni, & Mancia, 2001); (Watson, Doherty, Dodrill, Farrell, & Miller, 2002); (Kario,
McEwen, & Pickering, 2003); (Kamoi, Tanaka, lkarashi, & Miyakoshi, 2006) (Kamoi,
Tanaka, lkarashi, & Miyakoshi, 2006b)).

Long term medical effects of active tectonics have been analyzed at in terms of gas
emission in geothermal or volcanic areas ( (Bates, Garret, Graham, & Read, 1998);
(Annunziatellis, Ciotoli, Lombardi, & Nolasco, 2003); (Carapezza, Badalamenti, Cavarra, &
Scalzo, 2003); (Durand & Wilson, 2006).

According to research, intrusions are strongly correlated with the rate of blood, nervous
and musculoskeletal diseases, as well as with the population's total morbidity. Sub-
alkaline and alkaline granite intrusions had the strongest effect on human health. The
intrusions health impacts are linked with increased gamma radiation and magnetic
anomalies (Shitov A., 2010).

Analysis of long and medium term effect of earthquakes demonstrates that the gradual
rise of morbidity began 3-4 years ahead of the earthquake. This is link to gradual change
of dynamic stress field during earthquake preparation. Local ground compression occurs
due to intrusion mass' cracking along existing faults and fractures, and this resulted in
electromagnetic radiation increase and emission of Rn and gases. Distinct sensitivities to
an earthquake as a stress factor are exhibited by different biological systems of the
human body (Shitov A., 2010).

During the pre-earthquake period, human health is affected via groundwater events,
fluctuations of the geomagnetic field, microseismicity causing microvibration and
infrasound (Shitov A., 2010).

According to Persinger, long before seismic activity has increased in a region, transient
and local epidemics of unusual behaviors take place, which are associated with tectonic
strain (Persinger M., 1987).
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According to Freund, the effect of seismic zones on health during a non-seismic period
can be attributed to a series of pre-earthquake phenomena: bulging of the earth’s
surface, changing well water levels, low frequency electromagnetic emission, earthquake
lights, magnetic field anomalies, temperature variations, changes in the ionosphere
plasma density (Freund, F. T., 2003).

Igneous and metamorphic rocks, contain electric charge carriers which are defect
electrons. Normally these are inactive, but during pre-earthquake periods they get
activated and make the rocks sparkle and glow. The reason is that the currents generated
through the rocks lead to electromagnetic emission, positive surface potentials, corona
discharges, positive ion emission, and mid-infrared radiation. (Freund, F. T., 2003)

Other parameters that can be responsible for the effect of seismic zones on health are
the ground photon emissions even at 10000 km distance from from the earthquake
epicentre have been observed in pre-seismic period, as well as other electromagnetic
phenomena such as radio waves (Persinger, Lafreniere, & Dotta, 2012). Furthermore,
ultra low frequency electromagnetic radiation is also emitted from seismic areas
(Molchanov, 2011).

According to research, the majority of endemic disease areas is located within
geodynamically active regions (Volfson, Wolfgang, & Pechenkin, 2010).

Magnetic anomaly

Magnetoreception in the human body, including transduction processes, can be mediated
by: magnetite (Kirschvink & Gould, Biogenic magnetite as a basis for magnetic field
detection in animals, 1981), photopigments (Leask, 1978), electromagnetic induction
induction ( (Kalmijn, 1978) (Rosenblum, Jungerman, & Longfellow, 1985), melanin
(Leucht, 1987), biological free radicals (Schulten & Windemuth, 1986).

According to various research, magnetic field fluctuations influence biological systems in
different ways (Kirschvink, Jones, & MacFadden, 1985), (Binhi, 2002)).

Weak, pulsing electromagnetic fields can affect biological processes; repetitive single
pulse and the repetitive pulse train were tested in research and both increased the
specific activity of messenger RNA (Goodman, Bassett, & Henderson, 1983).

in Sedona, USA, research concluded that there is close correlation between the magnetic
anomalies and spontaneous brainwave changes in frequency and amplitude, which is
additionally modulated by Schumann Resonance and can induce psychophysical and
psychosensory phenomena. Sudden magnetic events can result in spontaneous
geomagnetic brainwave synchronization (Miller, 2013).
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A database of 343 trials demonstrated that geomagnetic fluctuations can induce extra-
sensory perception in people; it was strongly correlated with the 0.2-0.5 Hz band
(Ryan, 2008).

Geomagnetic distortions have been also correlated with increased anxiety, sleep
disturbances, altered mood, and a higher incidence of psychiatric infections. (Persinger
M., 1987)

In another study, it was found that unexplained deaths maximized at sunrise were
correlated with geomagnetic field fluctuations which peak just before sunrise (Persinger
& Psych, 1995).

Geomagnetic reversal

Geomagnetic reversals have been shown to have strong correlations with species
extinction ( (Watkins & Goodell, 1967), (Hays, 1971)) (Kopper & Papamarinopoulos,
1978). During reversal period, the geomagnetic field intensity was drastically reduced
(Vogt, Sinnhuber, & Kallenrode, 2009) and increased cosmic radiation caused enhanced
mutation rates and mass extinctions ( (Uffen, 1963), (Simpson, 1966)).

Valcovic hypothesized that the decline of geomagnetic intensity affects the intake and
metabolism of essential trace elements in organisms (Valkovic, 1977). Kopper suggested
during geomagnetic reversals the mutagenic effect of UVB radiation can be drastically
increased (Kopper & Papamarinopoulos, 1978).

Several turning points of human evolution are correlated with geomagnetic reversals
(Kuznetsov & Kuznetsova, 2004). Human brain expansion was preceded by two key
mutations during the Gauss Matuyama reversal. This can be explained by a drastically
enhanced cosmic radiation and the geomagnetic field being 10 times lower during
reversals.

lons

Telluric currents seem to have an effect on health, through their secondary effect:
attracting airborne electrically charged particles of the opposite charge. The effects of
breathing air ions have been shown in details in studies by Krueger (Krueger, 1972).

According to research (Rudnik & Melnikov, 2010), areas with enhanced crust permeability
(such as faults) exhibit decreased negative ion numbers, which can adversely affect
human health by causing immune system suppression (Tchijevsky, 1929)).
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Geochemical anomalies

Natural geochemical anomalies can both adversely and positively affect human health
influencing the balance of trace elements in the organism. (Melnikov, Rudnik, Musiychuk,
& Rymarev, 1994) The trace elements in a location are modulated by climatic, landscape,
geological, mineralogical, and geochemical characteristics, as well as by various geological
processes (Volfson, Wolfgang, & Pechenkin, 2010).

According to Volfson (Volfson, Wolfgang, & Pechenkin, 2010), natural geochemical
anomalies can both adversely and positively affect human health influencing the balance
of trace elements in the organism. Various studies ( (Vinogradov A. , 1983), (Avtsyn,
1972), Underwood 1979, (Lag, 1990), (Abrahams, 2002), (Komatina, 2004), (Selinus, et al.,
2005), (Plumlee, Morman, & Ziegler, 2006), (Hough, 2007), (Skinner, 2007)) show
correlations between human health and various geochemical parameters: element
concentration in soils, hydro and geochemical characteristic of ground and surface
waters, elemental, gaseous, mineral composition of the air, air dust and aerosols.

Geochemical anomalies can cause temporary dysfunctions and chronic diseases of various
nosologies ( (Persinger M. , 1987), (Melnikov, Rudnik, Musiychuk, & Rymarev, 1994)).
Research demonstrates that the geological environment can affect the occurrence of
congenital malformations (Aggett & Rose, 1987), occurrence of neoplasms (Peeters,
1987), cardiovascular diseases (Masironi, 1987), infections (Weinberg, 1987), mental
diseases ( (Persinger M., 1987)).

Endemic diseases have been correlated with natural geochemical anomalies such as low
or high concentration of chemical elements in soils, bedrocks, and groundwater (Tsarfis,
1985), (Parish & Lotti, 1996), (Koenig, 2005). Areas mostly affected by endemic diseases
are located within geodynamically active regions with presence of active faulting, seismic,
volcanic or geothermal activity. The formation of geochemical anomalies is caused mainly
by fluid degassing through faults (Melnikov, Rudnik, Musiychuk, & Rymarev, 1994).

Regions located within active tectonic belts, exhibit negative health effects from the
exposure to various toxic elements and compounds such as U, Se, As, Cd, Hg, Ch4. Various
factors provokes related to geofluid discharge zones - lignite exposure, aromatic
hydrocarbons discharged via active faults- induce endemic diseases such as nephropathy,
kidney cancer and heavy forms of urolithiasis (Volfson, Wolfgang, & Pechenkin, 2010).

A sharp increase in the number of atmospheric fungi can be observed in seismically active
areas provoke, which can induce pulmonary diseases (Melnikov, Rudnik, Musiychuk, &
Rymarev, 1994).
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Geochemical anomalies can be important forces for speciation. Various biological effects
can be induced by deficiency or excess of trace elements; irregular chemical elements
concentration in soils and waters act as stress factors for organisms which can lead to
mutations and progressively new species (Volfson, Wolfgang, & Pechenkin, 2010).

Research also suggests that radon dissolved in groundwater can cause mutations and
affecting rate genes, resulting in physiological changes such increased brain size,
reduction of body hair and others (Lenz, 1979).

3.2 Animals

Diverse animals use the earth’s magnetic field for navigation, therefore geomagnetic
anomalies can influence their functions (Lohmann, 1991).

According to Lochmann, the magnetic field of the earth influences the orientation of
various organisms: bacteria molluses, arthropods, fish, amphibians, reptiles, birds and,
mammals. (Lohmann, 1991)

Tombarkiewicz proved the effect of geomagnetic anomalies on cow’s health. When
they were moved in an anomaly location they developed health problems above a
normally expected ratio, and also showed lower levels zinc, copper and iron.
(Tombarkiewicz, 1996)

Yeagley (Yeagley, 1947) showed that pigeons have a magnetic sensation that allows them
to use the geomagnetic field as a compass. Magnetic crystals have been found in almost
all animals using the Earth's magnetic field for navigation, as salmon, pigeons and
dolphins. (Long, 1991)

Worms can sense gamma radiation (Watson L., 1974).

The marine mollusc Tritonia diomedea has a magnetic compass sense; four identifiable
neurons, known as LPd5, RPd5, LPd6 and RPd6, reacted with increased electrical activity
to earth-strength magnetic variations. Two other neurons, LPd7 and RPd7, are inhibited
by magnetic stimuli (Wang, 2004) (Lohmann, 1991).

Abnormal morphogenesis has been observed in high gradient magnetic field exposure
during at early stages of frogs embryonic development. A brief exposure was able to
enough to induce significant alterations in the geometry at the eight-cell stage, which can
result from the spindle reorientation at the four-cell stage ; the mitotic spindle seems to
be a sensor of the geomagnetic field (Mo, Liu, Cooper, & He, 2011).
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Research also shows destruction and degradation of mitochondria in cardiomyoctes of
rabbits as well as drop in blood oxygenation during geomagnetic storms (Bardasano, Cos,
& Picazo, 1989) (Breus, et al., 2002) (Chibisov, Breus, Levitin, & Drogova, 1995). Reduced
heart rate variability in rabbits was observed after exposure to 50 nT magnetic field
variation (Gmitrov & Gmitrova, 2004).

Strong correlation between geomagnetic activity and limbic seizures in rats has been also
demonstrated ( (Bureau & Persinger, 1992), (Michon & Persinger, 1997)).

Rats exposed to a 4-7 Hz magnetic field of 300 nT showed significant improvement in
memory. This frequencies (theta) when applied as electrical current facilitate long term
potentiation in the hippocampus. (McKay & Persinger, 2005)

Variations in perinatal magnetic fields of rats resulted in clear alterations in neuronal
numbers within the hypothalamus; exposure of 5-7 nT variation, 7 Hz or 0.5 Hz magnetic
fields altered neuronal density within regions of the hypothalamus related to appetite,
sexual reproduction and social dominance. (Mulligan & Persinger, 1998)

According to Persinger, the ambulatory behavior of rats prenatally exposed to 0.5 Hz
rotating magnetic field (resonance value for Earth-Moon system) was correlated with
lunar distance at the time of birth. (Persinger M., 1971)

Nevertheless, there are other studies showing various healing effects from introducing
various electromagnetic fields in animals.

According to research, pulsed electromagnetic fields (PEMFs) can positively affect wound
healing. Full thickness skin wounds surgically inflicted in male rats; the group exposed to
the pulsed electromagnetic fields exhibited a significant acceleration in healing, as well as
qualitative improvement of the healing progress compared to the control group
(Athanasiou, et al., 2007).

Application of resonant low intensity radiofrequency electromagnetic fields between 10
kHz to 120 kHz on rats with leiomyosarcoma tumors demonstrated a significant
prolongation of the survival time and a lower tumor growth rate, in comparison to the
control group (Avdikos, 2007).

Exposure to various types of electromagnetic fields can affects pain specificity and pain
inhibition. Results demonstrated that exposure of rats to the electromagnetic frequencies
derived from the nuclear magnetic resonance spectrum of morphine on animals can
exhibit similar analgesic effects to morphine (Verginadis, 2012)

Using electromagnetic frequencies nuclear magnetic resonance spectra of other
biologically active substances, such as an organometallic complex of Tin showed
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anticancer effects on malignant cells and tumor- bearing animals (Evangelou et al.,
2008, (Karkabounas et al., 2006; (Avdikos, 2007)). Such electromagnetic fields exhibit
their effects on a non thermal way due to the low intensities and frequencies of the
fields.

Reduced local static magnetic field to less than 1 uT compared to surrounding 50 uT can
produce analgesia in mice comparable to 5 mg/kg of morphine (Prato, Robertson,
Desjardins, Hensel, & Thomas, 2005).

3.3 Plants

Geopathic zones do not affect only humans, but all species of animals, plants, fungi and
bacteria ( (Dubrov A. P., 2008), (Gak & Gridin, 2008), (Hacker, Eder, Augner, & Pauser,
2008), (Von Pohl, 1983)).

Regarding plants, in a study done by (Boyarskikh & Shitov, 2010) it was shown that fruit
plants located within geophysically anomalous areas exhibited production of smaller
fruits and increased diversity of fruit (Fig. 5), as well as increase in the expression of the
recessive trait (bitterness in the case of blue honeysuckle).
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Figure 7. CV of the fruit shape at fault and neutral sites (Boyarskikh & Shitov, 2010)
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The plant intrapopulation variability increase occurs in the least favorable environments
according to Mamaev (Mamaev, 1973). It is shown that geophysical anomalies act as a
stress parameter for plants, which can be associated with: a) mutagenicity due to chronic
stress (Belyaev & Borodin, 1982), (Badyaev, 2005); b) mutagenicity due to direct influence
of geochemical agents. (Boyarskikh & Shitov, 2010)

The size decrease, the shape variability and taste trait increase demonstrate effect of that
fault zones on plants. Seismic regions are favorable to speciation as seismicity acts a
stress factor for organisms ( (Vorontsov & Lyapunova, 1984), (Trifonov & Karakhanian,
2004)). Furthermore, faults are fluid and gas channels; research shows that radon
released through faults prior to earthquakes and dissolved in groundwater might act as a
mutagenic agent (Lenz, 1979). Therefore active faults can induce natural selection and
intraspecific variability.

The development of plants can be suppress by various geochemical and geophysical
factors, especially by the increase in Ti, Cr, Mn, Sr, Mo, Ba, Mg, S (Boyarskikh & Shitov,
2010). It has been also shown that trace element content, such as Fe, Mn, As, Zr, Nb, in
plants tissue growing within fault zones can be twice as large as those outside a fault zone
(Lukina, et al., 1992).

In the studies of the blue honeysucle, the flavonol content was 1.5 times higher in seismic
areas than reference areas (Boyarskikh & Shitov, 2010). Flavonol accumulation is a plant's
mechanism to manage environmental stress (Zaprometov, 1996).

It has also been observed that astragalus growing within a fault zone, the
phenylalanine ammonia-lyase activity, which is an enzyme responsible for pathogen
defense and stress response) was 2 times higher after a strong earthquake (Trifonov &
Karakhanian, 2004).

Geochemical and geophysical anomalies may mutagenically affect plants; especially trees
and shrubs living for years in the same place are the best record for effects of geophysical
anomalies on biology. (Vinogradov B. , 1955) (Miroshnichenko, 1958). Changes in the
plant cover over fault zones can be attributed to the increased rock fracturing creating
conditions for groundwater discharge (Kasimov, Kovin, Proskuryakov, & Shmelkova, 1978)
(Ringrose, Vanderpost, & Matheson, 1998).

Biophysical forest anomalies are a result biological, geochemical and geophysical
parameters; it has been demonstrated that in these areas the fruit trees have worse
development, including diseases as “witche’s-broom”, mistletoe damage, cancerous
outgrowths (burl), marc, and other. Also in these areas grow some specific plants,
poisonous and medicative herbs: hemlock (Conium L), foxglove (Digitalis L), meadow
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saffron (Colchicum autumnale L), andbryony (Bryonia L), mullein (Verbascum L.), and
others. Also the ants build their anthills exclusively on areas with the aforementioned
anomalies. (Valdmanis, 2012). Since geochemical anomalies including toxic elements can
affect living entities, deformed trees can occur with and increased frequency ( (Melnikov,
Rudnik, Musiychuk, & Rymarev, 1994), (Nash, Moore, & Sperry, 2003), (Trifonov &
Karakhanian, 2004)).

Research of electric, magnetic, electromagnetic and radiative processes between living
organisms and natural factors enabled potato productivity improvements and decrease of
pathogenic microorganisms. (Kalde, 2004)

Fruit shrubs and vegetable plants are highly responsible to geological heterogeneities:
they can have reduced growth, yield and germination, and produce a lot of misshapen
fruits (Melnikov, Rudnik, Musiychuk, & Rymarev, 1994).

Faults and fractures can induce vegetation stress; the release of geochemical gases
through them can create damage such as changes in chlorophyll (Nash, Moore, & Sperry,
2003), and even mortality ( (Cook, Hainsworth, Sorey, Evans, & Southon, 2001), (Farrar, et
al., 2002)). Research indicates that geophysical anomalies are areas exhibiting one of the
highest plants diversity (Vavilov, 1926) (Vavilov, 1992). The 7 centers with the greatest
diversity were located within the geodynamically active regions (Trifonov & Karakhanian,
2004), along faults or in their vicinity, which contributes to plant speciation ( (Heads,
1998), (Heads, 2008)).

A study showed that tree morphoses in zones of enhanced crust permeability were 2.5-5
times higher than outside; 20-60% of trees had forked trunks at zone intersections
(Trifonov & Karakhanian, 2004).

In a study made by Wheaton, electric fields were applied on corn and soybeans.
Increasing the electric field intensity caused a 50 percent increase in the germination
time. (Wheaton, 1968)

Important experiments were done by Mamirova, demonstrated strong correlation
between geoanomalies in the form of effect of electrical charges and electromagnetic
fields and the development of apricot plants (Mamirova N., 2010).

Growth stimulation, disturbances in growth and development of trunks and branches,
and a larger number of dry branches was noted in the plants in the area of geoanomaly 1
with predominating negative charges, compared to the geoanomaly 2.

Within the area of geoanomaly 2 with predominating positive charges, inhibition of
growth of branches, less leaves that in reference area and large number of crooked
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branches was observed. The length of plantlets were also much smaller. There was
no abnormal growth and development of crooked or dry branches and trunks in
neutral zone. These data show that geoanomalies have effect on growth and

development of trees.

No. Test1,cm Test2,cm Reference, cm
1 2 3 4
1 60 (6) 30(3) 47 (4.7)
2 55 (5.5) 28 (2.8) 45 (4.5)
3 63 (6.3) 32(3.2) 48 (4.8)
4 58 (5.8) 35(3.5) 50 (5)
5 52 (5.2) 27 (2.7) 43 (4.3)

Table No.2. Length of common apricot (Armeniaca vulgaris) plantlets as of October 30, 2004.
(Mamirova N. , 2010)

Description Test 1 Test 2 Reference
1 2 3 4
Height of trunk 120cm 60cm 95cm
Number of branches 25 16 20
Number of crooked
21 14 0
branches
Number of dry branches 9 5 0
20cm, 22cm,
6.5cm, 8.2cm, 16cm, 18cm,
Length of branches 23cm, 21cm,
7cm, 8cm, 6cm 15cm, 12cm, 15cm
20cm
Number of leaves on a
13,12,14,12 6,5,4,5 10,9,9, 10
10cm long branches
Number of dry leaves on
7,6,5 4,3,4 1,0,0

10cm long branches

Table No.3. Effect of negative charge geoanomaly (1st test), predominating positive charge geoanomaly
(2nd test) and neutral zone (reference) on growth and development of common apricot (Armeniaca vulgaris)
as of October 30, 2005 (Mamirova N., 2010)
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In another test within the same research, 100 seeds were sprouted within neutral and
geophysical anomaly zone with positive charge; results of experiment confirm the
correlation of geoanomalies with dry seed metabolism and show suppression of
germinative capacity of seeds within geoanomaly zone with positive charges.
(Mamirova N., 2010)

Reference Geological Anomaly
M+m, n =10 M+m, n =10
1 2 3 4 5 6
3 day, % 4" day, % 5™ day, % 3" day, % 4" day, % 5" day, %
30+1.4 48+1.4 91+1.5 20+1.6 31+1.4 74+1.5
32+1.5 52+1.5 89+1.4 16+1.5 28+1.6 80+1.4
31+1.2 58+1.4 85+1.5 22+1.4 32+1.5 72+1.7
34+1.4 55+1.3 90+1.6 19+1.3 36+1.6 68+1.3
33+1.5 60+1.6 93+1.3 18+1.7 34+1.4 61+1.2
Bn.z.=6.6; Cn.z.=3.3; m,,=1.5 Bg.=4.2; Cg.=3.6; my;=1.6
p<0.01; md=2.1; t;=4%

Table 4. Germinative capacity of barley (Hordeum distichum) seeds of “Nutans-187” brand in percentage
points on 375" day after exposure in neutral zone and zone of positive charge geological anomaly effect
(Mamirova N., 2010)

In another experiment, the correlation between remarkable vintage vyears of
Bordeaux wines and intensity of solar radiations corresponding with variations of
intensity in: sunspots, magnetic perturbations, and aurora borealis was shown.
(Lakhovsky, 1935)
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Figure 8. Bordeaux wines; maximal intensities correspond with good vintage years, while minimal intensities
are associated with poor vintage years. (Lakhovsky, 1935)
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4. Buildings

There are many factors related to buildings and architectural design, especially nowadays,
that are responsible for inducing disease and health decline. These can include toxic
material use, poor indoor air quality, artificial radiation, unhealthy lighting.

Unfortunately, the factor of earth field anomalies has been omitted from modern
architectural design. In ancient times, the method for choosing a residence location was
noticing the presence of shrub, land color, presence of water systems and tree growth.
Also, another method used was housing animals in the proposed area and observing their
behavior and health for a certain period of time (Bradna, 2002). Thus it is obvious the
effect of earth radiation anomalies on plants and animals was known since many
thousand years.

Today guidance for habitation place selection has degraded with a parallel increase of
cancer, leukemia, sclerosis in some locations more than others.

Unfavorable habitation areas can act as a stressor for humans and that can lead to
disease; biological discomfort can be created by geological distortions and geophysical
anomalies (Rudnik, 2010). As seen in the previous chapter, organisms can be affected by
distortions in soil and groundwater trace elements such as F, I, Hg, As, Sr. Other types of
natural areas of biological discomfort can also be caused as previously seen by zones of
enhanced permeability of the crust including active faults, fault intersections or junctions,
buried paleovalleys, underground watercourses, increased rock fracturing and
subterranean cavities. These zone can have adverse effects in the urban environment,
and are considered as zones of geological risk ( (Osipov, 1994), (Kostryukova &
Kostryukov, 2002)).

Various geophysical and geochemical anomalies are a result of enhanced crust
permeability. Human health can be negatively affected by gas emanation, such as Rn,
CHA4, H2S, Co2 through fault zones ( (Henshaw, Eatough, & Richardson, 1990) (Bates,
Garret, Graham, & Read, 1998), (Gilman & Knox, 1998), (Baxter, Baubron, & Coutinho,
1999), (Bglviken, Celius, Nilsen, & Strand, 2003), (Durand & Wilson, 2006),

A tectonically stressed junction in St Petersburg was analyzed and found with intense
geomagnetic and gravity anomalies, geological heterogeneities and radioactivity
anomalies. Data in cancer rates from 330.358 people was analyzed and correlated with
the map of zones of enhanced crust permeability. There were zero cancer rates in 60% of
buildings outside the zones, in 20% of buildings within the zones and only in 10% of
buildings at zones intersections. The cancer incidence was 3% outside zones, 21% within
zones and 46% at their intersection (Melnikov & Rudnik, 2010).
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Environmental pollution has a secondary effect compared to zones of enhanced crust
permeability. The cancer rate was 1.3/1.5 higher at moderate and high pollution areas
than at low pollution areas. (Melnikov E. , 2003) The combination of pollution and ones of
enhanced crust permeability gave synergistically higher results, as combined effects of
radiation and other mutagenic agents may be larger than a simple sum of the individual
effects (UNSCEAR, 2000).

Drinking water quality does not influence cancer incidence as all buildings analyzed share
the same water supply. Also radon is not a factor; being heavy gas it concentrates mainly
in basements and ground floor apartments, but the correlation of cancer incidence rates
and zones of enhanced crust permeability is valid for all floors (up to 15th floor)
(Melnikov E. , 2003). The study shows that cancer rates depend mostly on zones of
enhanced crust permeability density rather than other natural factors or soil pollution.

In another study, it was demonstrated that within zones of enhanced crust permeability,
cancers, ischemic cardiac disease, hypertensive disease were 3.5, 2 and 1.5 times higher
than outside them; within ZEPC total mortality in the settlements was 2 times than
outside (Melnikov, Musiychuk, Potiforov, Rudnik, & Rymarev, 1993).

The effects of zones of enhanced crust permeability on human health can be attributed to
at least 3 geophysical factors:

1. Magnetic anomalies, which as seen in previous chapter can affect various systems of
the human organism ( (Persinger, Ludwig, & Ossenkopp, 1973), (Dubrov A. , 1978), (Binhi,
2002)). These anomalies are usually associated with magnetized rocks (Gunn & Dentith,
1997) often observed with zones of enhanced crust permeability where igneous
intrusions and fluid penetration can take place due to intensive rock fracturing conditions.

2. Air ion anomalies, which occur especially in buildings located over zones of enhanced
crust permeability; decreased number of ions, especially negative ones, has been
observed within these zones, with values of 80-210/cm® when the optimal concentration
is 3000-5000/cm? (Rudnik V. , 2002) (Melnikov & Rudnik, 1998). This decrease can be
attributed to the interaction between negative air ions and proton gas appearing in fault
zones (Rudnik V., 2002). Negative air ion can decrease adversely affect human health,
especially affecting the immune system ( (Tchijevsky, 1929), (Krueger, 1972)).

3. Geochemical anomalies, where intense gas emission occurs via active faults. In St
Petersburg, it is shown that atmochemical halos were created above faults areas, due to
increased emission of gases such as CH4, Co2, Vo, which can be potentially harmful, and
of heavy metals (Melnikov & Rudnik, 1998).
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Other results of the zones of enhanced crust permeability within the built environment is
30-300% higher traffic accidents. This can be attributed to the effect of geomagnetic
anomalies on human behavior where drivers cross these zones (Rocard, 1964).

In another study (Orbera, 2003) regarding health care, education and pharmaceutical
centers it was found that natural telluric currents can cause stress, circulatory problems,
lack of concentration and others, as well as excessive fatigue and difficulty in diagnosing
and applying therapies in the case of therapists.

Apart from the location itself which determines the various geophysical anomalies, other
building factors can modulate the earth's fields; one of them is the materials used in
construction. It can be obvious that metallic elements, such as steel used in concrete
reinforcements in columns and floors, in beds, working desks or other furniture can
distort the geomagnetic field and amplify electromagnetic fields as it becomes a channel
due to its high conductivity. Also the use of radioactive material in building construction
can also interact with the earth's electromagnetic fields and create further distortions.

Another factor that can create local changes of earth's electromagnetic field is
architectural forms, a subject that has not been much analyzed in modern science and
definitely demands more in-depth research.

In a research done using various geometrical forms such as the cube, parallelepiped,
pyramid, prism (Miroschnik, 2013), it was discovered that architectural forms can
influence the earth's fields, either amplifying or reducing it. Correlation was also found
with N-S orientation and coordinates of forms, as well as with location of the Sun and the
Moon in the sky.

It can be concluded that zones of enhanced crust permeability can have significant
adverse effects on human health, with technogenic pollution having a secondary role.
Therefore it is critical that geophysical mapping should be carried out in habitation areas,
especially in cities were the population density is much higher per location. The various
areas could be classified according to health risk: zones of enhanced crust permeability
intersections that pose the highest risk, zones with medium risk were activities of short
term exposure can be located, and neutral zones were habitation, schools, hospitals and
other uses can be safely planned. Furthermore, with regards to new master planning a
geophysical preliminary survey can be used as a guideline for designing of roadways,
railways, as well as town planning and other infrastructural development.
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5. Hormesis

General

It has been shown that low levels of stress in short exposure time can been extremely
healing; a beneficial response can be a result of low doses to a stressor agent.

Various electromagnetic therapies, low radiation treatments, hot-cold exposure, are all
based on this principle. Short term low dose stress can increase the number of
mitochondria per cell, whereas long term stress of the same source can be extremely
damaging and induce chronic disease (Burke & Halberg, 2005).

This phenomenon is called hormesis: the same external agent can cause low-dose
stimulation and high dose suppression of a living organism. Calabrese has done extensive
research on the application of hormesis on pharmacology with very consistent results
amongst a wide spectrum of substances and diseases. (Calabrese E. , 1994). A chemical
may be seen to display an enhancement of longevity at low doses but decreasing
longevity at higher doses. (Calabrese E. J., 2009)

Hormesis is the most fundamental dose-response relationship based on the results of
several comparisons with the classical dose-response models; its appearance is
reproducible in numerous biomedical publications ( (Calabrese & Baldwin, 2003),
(Calabrese & Baldwin, 2001). Throughout the last century the hormetic dose-response
model had been almost completely dismissed; the dose-response relationship is a central
principle in toxicology and pharmacology (Mattson & Calabrese, 2010).

Antitumor drugs at high concentrations, inhibit cell proliferation of tumor cell lines and
other types of cells, whereas at lower concentrations these agents often display a
stimulatory effect consistent with the hormetic dose response. Antibiotics, antifungal
agents, and antiviral drugs exhibit the same response (Calabrese & Baldwin, 2003).
According to research, medical treatments that are targeted for the toxicity zone of the
dose-response relationship will eventually achieve a concentration within the hormetic or
performance zone for a variable period of time due to pharmacokinetic factors (Mattson
& Calabrese, 2010).

The effect of hormesis has been observed in other areas such as beneficial responses
from low to moderate levels of exercise with hormetic mechanisms ( (Ji, Dickman, Kang, &
Koenig, 2010), (Radak, Chung, & Goto, 2005), (Radak, Chung, Koltai, Taylor, & Goto,
2008)) the benefits of caloric restriction ( (Gomez-Pinilla, 2008) (Turturro, Hass, & Hart,
1998)) or certain fasting regimes (Mattson & Wan, 2005).
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Radiation hormesis

Luckey (Luckey, 1991) developed the concept of radiation hormesis, according to which
only high doses of radiation - higher than five times the natural background radiation- can
cause a biological damage, and on the other hand, low doses of natural ionizing radiation
are necessary for biota, since they activate various functions of the human body and
especially the immune system. (Safwat, 2008).

Research shows that gamma radiation can negatively affect human health ( (UNSCEAR,
2001), (UNSCEAR, 2008), but also low doses of gamma radiation can activate enzyme
activity and growth; experiments showed that an artificially depleted environment of
natural radiation can suppress of vital functions ( (Croute, Soleilhavoup, Vidal, Dupouy,
& Planel, 1982), (Conter, Dupouy, & Planel, 1983), 1986, (Planel H., et al., 1987)).

Low dose radiation can induce beneficial effects, and the mechanisms could include
stimulation of DNA repair, detoxification of free radicals, production of stress proteins,
activation of membrane receptors, release of growth factors, and compensatory cell
proliferation (Feindegenen, 2005), (Macklis & Beresford, 1999)). For example, radon, has
well known cancerogenic effects (Cothern & Smith, 1987) as well as healing effects as a
bath treatment (Erickson, 2007).

Looking at hormesis linked to other fields, Zwaardemaker (Zwaardemaker, 1924) explains
that “the energy of bio-radioactivity may have a decisive influence on the living system.
Applied in heavy doses radium destroys the tissues, but applied in micro doses
radioactivity may cause revival.”

Also, according to Olson (Olson & Lewis, 1928) and Babcock (Babcock & Collins, 1929),
natural terrestrial radiation is one of the factors responsible for speciation and biological
evolution.

According to epidemiological research, areas with increased levels of terrestrial radiation
experience decreased rates of cancer morbidity (Nambi & Soman, 1987), (Haynes, 1988),
(Mifune, et al., 1992), (Cohen B., 1995).

Other studies showed the influence of decreasing intensity of background radiation on
Protozoa (Planel H., Soleilhavoup, Cottin, Tixador, & Richoilley, 1969).

Epidemiological research testified that various territories with an enhanced level of
natural terrestrial radiation are marked by decreased rates of cancer morbidity ( (Nambi
& Soman, 1987), Hanes, 1988, (Mifune, et al., 1992), Lohen 1995).
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Neruchev showed examples of flora and fauna modifications in during periods of high
natural radioactivity in the environment (Neruchev, 1976) (Neruchev, 2007).

The energy absorbed from natural background radiation by the cells is very low, so it is
unlikely that its effects on biota have an energetic nature; rather it is suggested that they
are mediated through information transfer processes. In the case of ionizing radiation,
there is radio-adaptation, resulting in augmentation of radio-resistance after irradiation
at low doses. (Neruchev, 1976),
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6. Ancient monuments

6.1 Monuments: geophysical location parameters

Nowadays, despite of all the technological evolution and tools in our hands, there are still
so many unanswered questions regarding the complete use and purpose of ancient
temples and megalithic monuments.

Heri (Heri, 2008) mentions that “the entire topography and geomorphology of land
features are results of standing waves in the earth. The artificial monuments are built
around significant naturally occurring geomorphologies”.

Trifonov argues that active tectonic zones seeded the earliest centers of Neolithic
settlements (Trifonov & Karakhanian, 2004).

According to research, space distribution cities correlated with fault intersections,
probably because of increased geophysical activity ( (Skvortsov, 1991), (Zhidkov,
Likhacheva, & Trifonov, 1999)) which can provoke systematic and progressive changes in
human group behavior.

Religious places and mystical experience

Research regarding the location of 104 monasteries demonstrated that almost all of them
were located along faults of various ranges or at their intersections, most are placed
within earthquake intensity zones of VII-VIII degrees as well as within regions with
decreased geomagnetic intensity (Fig.10) (Florinsky I., 2010).

Various geological and geophysical factors seem to be basic characteristics of a sacred
place: regional and local active faults, local magnetic anomalies, regional and local
lithospheric stresses, and regional seismic activity (Florinsky I. , 2008). Along faults and at
their intersections, the crust exhibits increased permeability, which due to ore
concentrations and magmatic bodies generates magnetic anomalies; these anomalies are
modulated by geomagnetic storms.
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Figure 9. The Crimea: faults and monasteries redrawn data from (Florinsky 1., 2010)

In medieval complexes in the Altai Mountains, it was found that builders used ore bearing
rocks, which generated magnetic micro-anomalies which were recorded in
magnetometric survey (Drachev & Shitov, 2007); vegetative nervous system and
emotional state disturbances were noted during visits to these sites (Voronkov, Shitov,
Velilyaeva, & Voronkova, 2006).

Other examples include: the pillar, on which Saint Simeon the Stylite lived for about 40
years, as well as the St. Simeon Monastery in Syria, both located on one of the seismically
active branches of the St. Simeon fault (Karakhanian, et al.,, 2008); Russian Orthodox
monasteries are also commonly located on transregional faults at a continental scale
(Fedorov, 2004) (Fedorov, 2007).

Great Tibetan monasteries have been also noted to be located in areas with higher than
normal radioactivity, usually on granite. (Florinsky I., 2008).

A correlation was also found between rock art symbols and radioactivity anomalies in 5
prehistoric Native American sites; peak radioactivity reading were located close to the
symbols (Adams, 1997).

According to the study, prolonged exposure to areas with a certain radioactive materials
could induce various symptoms, such as hypoxia, displacement of oxygen due to radon,
fatigue, infections, mutation generated by radiation.
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Mounds Megaliths and Stone Circles

Many prehistoric mounds were constructed from alternating organic and inorganic layers,
similar to Reich's energy accumulators, according to Mitchel (Mitchel, 2001). He explains
that the top of the chambers was covered with stone, then with a layer of turf, and then
consecutive layers of clay and sod, whereas the whole structure was buried under a great
mound of earth. As seen in his experiments, the base of mounds has a magnetic field; the

top is the concentrator of electromagnetic energy.

Burke drew geomagnetic maps at several Native American monuments, and noticed that
they were placed with great exactitude on negative (Fig. 10 left) or positive magnetic

anomalies (Fig. 10 right) (Burke & Halberg, 2005).
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Figure 10. Left: Geomagnetic map of a Native American rock chamber in Kent Cliffs, NY
Right: Geomagnetic map of a Native American Great Mound Chamber complex in Cahokia, Illinois.

(Burke & Halberg, 2005)

Megaliths also seem to be located close to geological faults (Devereux P. , Places of
Power: Measuring the Secret Energy of Ancient Sites, 1999). The highest levels of radon in
Britain is in Cornwall, which also has the highest concentration of megaliths in Britain.

(Fig.11)
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Figure 11.: Radon map of UK, with the location of megalithic monuments in red. (Source of data, British

Geological Survey)

78



Figure 12.: Magnetic map of UK, with the location of megalithic monuments in black. Red: highest values
Blue: lowest values (Source of data, British Geological Survey)

Looking at the magnetic map of UK, with regards to the location of the megalithic
monuments, we can observe that the vast majority are situated on magnetic anomalies,
either positive or negative.
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Furthermore the placement of the monuments and their relation to the gravity field
shows monuments are situated on stronger or milder gravity anomalies, as well as they
are located on the areas with medium or high intensity of the gravity field.

Figure 13.: Gravity map of UK, with the location of megalithic monuments in black. Red: highest values Blue:
lowest values (Source of data, British Geological Survey)
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Moreover, looking at the geological map of UK, we can see that a majority of megaliths
are located on igneous rocks, intrusive or volcanic.
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Figure 14.: Geological map of UK, with the location of megalithic monuments in black. (Source of data, British
Geological Survey)
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The areas of France with the highest megalithic density correspond with uranium rich
zones, as well as areas high in radon, as seen in Fig. 15-16.
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Figure 15.: Uranium content of rocks in France, with the location of megalithic monuments in red. (Source of
data, Institut de Radioprotection et Surete Nucleraire)
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Figure 16.: Radon levels in France, with the location of megalithic monuments in black. (Source of data,
Institut de Radioprotection et Surete Nucleraire)

In France, there is also a high correlation of the location of megalithic monuments and of
acid intrusive (granite) or metamorphic rocks - mainly gneiss. (Fig.17)

In Spain, there a correlation of megalithic locations and high levels of gamma radiation as
seen in Fig.18. Also their locations is strongly correlated with magnetic anomalies, as seen
in Fig.19, and with igneous rocks, as seen in Fig.20. Most of them are also situated in
locations with geological discontinuities.
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Figure 17.: Distribution of megalithic monuments (left) and location of acid intrusive (granite) or
metamorphic rocks - mainly gneiss (right) in France (Kostov, 2008).

Figure 18.: Gamma radiation levels in Spain, with the location of megalithic monuments in black.
(Quindés, et al., 2004).
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Figure 19.: Magnetic map of Spain, with the location of megalithic monuments in white (Martinez, 2012).
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Figure 20.: Geological map of Spain, with the location of megalithic monuments in white. (Source: Historia
Geoldgica de Esparia.
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Figure 21.: Radon map of Portugal, with the location of megalithic monuments in black. (Source: Geological
Survey of Portugal)

In Portugal, there is also a very high correlation of the location of megalithic monuments
and the highest radon levels (Fig.21), as well as with localization of acid igneous intrusive
(granite, granodiorite, tonalite) and volcanic rocks (Fig.22).
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Figure 22.: Distribution of megalithic monuments (left) and localization of acid igneous intrusive (granite,
granodiorite, tonalite) and volcanic rocks (right) in Portugal (Kostov, 2008)

The Dragon Project, carrying out various measurements in ancient monuments in the UK,
found noteworthy anomalies in radioactivity, magnetism, infra red radiation, ultrasounds
and light phenomena. (Devereux P., 1999)

Ultrasound measurements in various megaliths in UK showed no readings inside the
stone circles; the most active ultrasonic recording was at full or new moon periods. In
Rollright Stones the pulsing effect would start 8-10 minutes before sunrise at new moon
and 25-35 minutes at full moon and would last for 2-3 hours. There was no pulse
recording later in the day, as well as in the summer. Recordings at sunset also showed
very weak levels. It was also found that peaks of ultrasound intensity coincided with
troughs in sunspot activity. Radiation levels were noted to be higher within the circle than
outside (Devereux P., 1999).

Ultrasound measurements were also taken in Rollright stones, a megalithic stone circle in
the UK, (Robins, 1985); the stones were found to have various anomalies and emit a
specific pulse (Fig.23).
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Figure 23: Ultrasound measurements in Rollright Stones, UK (Robins, 1985)

Magnetic field measurements at Rollright Stones (Brooker, 1983) and showed that the
field within the circle was significantly lower than outside, as well as that the field had
bands of relatively higher or lower magnetic intensity within the circle in a form of a
spiral. The results from Rollright stones were published by English Heritage 1987 for
archaeological purposes.

In Machrie Moor Stone Circle, radiation measurements were 33% higher than
background; furthermore it is built on a fault line. Baildon Moor Stone Circle is also
located on the edge of fault lines; Moelty Uchaf had radiation reading 53% higher than
background. Dystryn Ardudny circle is located direclty on the Mochras fault; Chun Quoit
has 123% higher radiation inside the circle than outside; Stamon Circle had zero reading
inside the circle. Boskednan Circle had 50% lower radiation than background. The
measurements resume to normal outside the circles. (Devereux P., 1999)

Hendges were ancient stone monuments with a U shape ditch, where the open part of
the ditch is not cut natural ground. According to Burke, these where constructed to
concentrate ground electromagnetic fields (Burke & Halberg, 2005). He explains that
earth currents flow close to the surface in the top 60 cm; creating a 90 cm deep ditch in
the ground tends to block that flow.

Therefore when ground current is attempting to flow across a hendge it will be blocked
by the ditch, so it will flow around it following the path of least resistance which is the
unbroken ground in the middle of the U. Consequently all the ground currents will
concentrate here in order to enter inside the area enclosed by the hendge ditch.

Silbury, a prehistoric artificial chalk mound, has a ditch with two paths of least resistance
for ground currents, which had the peak electric measurement.
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Position of bottom electrode Reading in millivolts Extrapolated to mV/km
from summit

Due north -15.8 mV -308 mV/km
Northeast -21.9mv -289 mV/km
Due south -11.2 mv -148 mV/km
Southwest -17.0 mv -224 mV/km
240 degrees west -47.8 mV -630 mV/km

Table 3. Readings of electrical ground charge at different positions at Silbury Hill, England (Burke &
Halberg, 2005)

Aerial surveys of airborne electrostatic fields demonstrated that over artificial mounds
the readings had a maximum value (Harisson, Heckscher, & Lewis, 1971).

According to Burke, hendges were mostly built on soils rich in chalk, above underground
water bodies (Burke & Halberg, 2005). According to his research, megalith builders would
scrape the soil until chalk was exposed directly to the air, so that the negatively charged
rock would attract the positive atmospheric ions.

As mentioned in previous chapter, underground water running through chalk has positive
electric charge whereas the chalk has negative. Positive ground current flows from the
water to the chalk, attracting the beneficial airborne negative ions along with it. A small
powerful magnet can conduct airborne ions on a selected path.

Stonehenge is made by Preseli bluestone, a highly magnetic stone due to dolomite
content, as well as by softer volcanic and calcareous ash stones, such as rhyolite.
Dolomite is a type of limestone with high conductivity and a high magnesium content
(Burke & Halberg, 2005).

Measurements made in Stonehenge (David & Payne, 1997) show clearly an intense
geomagnetic anomaly in its location (Fig.24). Furthermore, the ground resistivity
survey showed clearly a path of least resistance, The currents ability to travel is
determined by how many free or easily displaced electrons are in the molecules of the
soil; higher number of free electrons signifies higher conductivity. The ground
resistivity survey at Stonehenge shows a path of least resistivity (Fig.25); the ditches
block the telluric currents from dispersing and conduct it along with the air ions along
the Avenue (Cleal, Walker, & Montague, 1995).
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Figure 24: Geomagnetic field intensity in Stonehenge (David & Payne, 1997)
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Figure 25: Ground resistivity in Stonehenge (David & Payne, 1997)

Avebury Circle is made by stones which contain black magnetite -100nT and each stone is
a weak but large magnet oriented with the south pole pointing north, in a clockwise
direction. Only the two stones at the two intact causeways -undisturbed by the ditch
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ground- were in 90 degrees difference direction from the rest. Replicated in the
laboratorary, Burke and Halberg demonstrated that the aligned magnets conduct
airborne ions in one direction. As they mention, the same principle of moving ions in one
direction by making the magnets stringer as they move around the ring is used in
cyclotrons or colliders (Burke & Halberg, 2005).

Therefore they concluded that the stones have the proper design and structure to
conduct airborne ions between them into the central circle. The stones' magnetic
orientation in the circle would then contain the ions by circling them around like the
supercollider in lower speed. They noted that the stone rows ending in stone circles
connect the circles to underground water.

Devereux noticed that many times people got electric shocks when touching the stones,
which is a sign of their electromagnetic charge (Devereux, Steel, & Kubrin, 1989).

Robbins (Robins, 1985) suggested that microwave energy from the rising sun energizes
electrons within stones' atomic lattice; microwave energy has been shown experimentally
to be able to transduce through the lattice structure to emerge as a pressure wave
(Devereux P., 1999).

Burke (Burke & Halberg, 2005), carrying out measurements in various megalithic
monuments and temples in America, found that all of them where situated on magnetic
or gravitational anomalies and exhibited various anomalous geophysical readings (Fig.26).

10:13AM
gammas N
54900
e
54800 W Balanced Rock
54700
54600 surface J
! '
| )
river \ /
\
54500 '
] l’
13 i’
\‘ Iﬂ
(82 -400£25 gamma magnetic
54400- anomoly at boulder
0 20 40 60 80 100 120 140 160

Distance in paces (3.2 ft. per pace)

Figure 26: Geomagnetic field intensity on the location of Balanced Rock (Burke & Halberg, 2005)

One of the largest megalithic site in Europe is Carnac in France; Carnac is located in
the Morbihan peninsula, where there are 11000 stone rows in total; the ground
has high chalk content which is appropriate for natural electrical current generation.
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Also the peninsula is the most seismically active region of France, surrounded by
thirty-one faults; seismic stresses can generate electrical currents in the ground as
previously seen.

Mereaux found that four major megaliths are located straight along a fault line, as seen in
Fig.27 (Mereaux, 1992).

He used magnetic gradiometer and ground electrodes to perform measurements and
found anomalies in Carnac megaliths from -400 to + 1,100 nT.
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Figure 27: Megaliths in Carnac built directly in line above a fault (redrawn after Mereaux, 1992)

Doing research in other megalithic sites, he concluded that the ancient stone rows that
were built on the edges of magnetically, seismically and gravitationally zones (Mereaux,
1992). He also noted that the stones attract lighting, as they have negatively charged
currents at their base.
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According to another study, there is a high correlation between megalithic sites in
Bulgaria and locations with quartz-bearing igneous (granites) or metamorphic (gneisses)
rocks (Kostov, 2008). The geology of these areas is related mainly to regions of
distribution of volcanic or sedimentary rocks.

Figure 28: Geological map and location of megalithic sites in SE Bulgaria (Kostov 2008)

1.Quaternary, alluvial sediments; 2. Neogene and Paleogene, sedimentary rocks; 3. Upper Cretaceous,
sedimentary rocks; 4. Upper Cretaceous, igneous rocks;, 5. Jurrasic and Triassic, sedimentary rocks;
6. Paleozoic, sedimentary rocks; 7. Paleozoic, granites; 8. Precambrian, metamorphosed granites;
9. Precambrian, gneisses, schists, amphibolites and quartzites; 10 — one or more megalithic sites; 11. Black
Sea; 12. border with Turkey

Pyramids

According to research, protrusions such as artificial hills or mountains on the earth's
surface can attract at their top atmospheric positive electric fields, as negative charge
from the ground area is concentrated in the highest point (Burke & Halberg, 2005).

Pyramids, are such protrusions, which when built on electrically active locations such as
conductivity discontinuities, can amplify natural electromagnetic energy. Pyramids can
concentrate the ground electric charge at the top as well as gather the atmospheric
electric field lines at the top. Their height and width proportions play an important role
for that capacity; a larger pyramid base can concentrate more ground current at the top.
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Research shows that electric charge concentrates at sharp edges (Markson & Nelson,
1970), according to which the electric charges at the Mexican volcano Popocatepetl are in
the range of thousands of volts per meter (Markson & Nelson, 1970).

According to research, rainwater flowing through underground channels in volcanic rock
can generate electrical charge and magnetic fields, concentrated at the highest points in
La Fournaise of Madagascar (Zlotnicki & Le Mouel, 1990).
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Figure 29: Thermal survey in Visoko Pyramids, Bosnia showing the location of the two main pyramids
(Smailbegovic, 2006)

Similar measurements exhibited anomalous thermal readings in Visoko pyramids
(Smailbegovic, 2006) (Fig.29).

Bear Butte is a natural pyramid shape, with a height of 1400 m, formed by igneous rock; it
is a sacred site for the Lakota tribes. A very strong magnetic anomaly was measured at
the top of 900 nT (Burke & Halberg, 2005).

Akapana is an artificial pyramid in Bolivia built on top of an underground water vain, in
the village of Tiwanaku, a location full of seismically active faults and rich in basalt and
andesite which are highly magnetic. Its foundation is made of andesite, followed by
consecutive layers of clay, which is electrically conductive, and from lake pebbles high in
copper, the most electrically conductive mineral after gold. A special drain system was
built in the interior, made of andesite and sandstone, including closed channels inside and
open channels outside, creating small waterfalls and finally cascading to the andesite
foundation five stories below. According to archaeologist Arthur Posnansky, the stone
buildings atop Akapana were made of andesite (Burke & Halberg, 2005).
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Measurements in the lost World Pyramid in Guatemala had a very strong ground
electrical current of -600 mV/km; at the top of the pyramid the airborne measurement
was 1100-1720 V (Burke & Halberg, 2005). As the ground and atmosphere have opposite
charges, it is expected that the airborne readings will increase with height; the difference
is normally 90V but in such an electrically active location it was 540-900 V. The
measurement on the corners of the pyramid demonstrated a 45-60 V/inch higher value.

San Lorenzo plateau in Mexico is comprised of over two hundred small mounds, built with
basalt from the Tuxtla volcano; fourteen springs at the base of the hill are linked to
twenty artificial lakes atop the hill, lined with bentonite, highly magnetic stone. Water
coursing through basalt creates veins for electric current, so the whole plateau is highly
electrically active (Burke & Halberg, 2005).

Recent studies also link pyramids in Latin America with underground water faults or
manmade tunnels. (Chavez, Tejero, Cifuentes, Argote, & Hernandez, 2015), found that
the main pyramid in Chichen Itza is directly located on top of an extensive underground
water body (a cenote), through the use of geoelectric tomography (Fig. 30).
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Figure 30: Electric tomography carried out at the pyramid of Chichen Itza showing the presence of
underground water underneath it (Chavez et al, 2015)

The pyramids in Egypt are built with high magnesium content limestone, which gives
them an electrically conductive core. The Red pyramid's core is built with red limestone,
high in iron content, whereas the outer casing is made by white Ture limestone, an
insulator that prevents the loss of the core's electrical charge into the air. So the top of
the pyramid would be the only area that electrical charge could be exposed, which was
possibly made of iron (Burke & Halberg, 2005).
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The Pyramids in Egypt are built on limestone, on top of the Nile Valley aquifer. The water
flow in aquifers generates electrical currents, as seen previously. The Giza plateau is
located on the intersection of two major limestone layers, and the three pyramids are
situated on top of multiple aquifer layers meet.

Positive charge from the hot wind and negative charge generated from the water flow
through limestone can cause the top of the pyramid to glow (Burke & Halberg, 2005).
When a pointed structure is charged enough to glow, ions get conducted downwind
(Markson & Nelson, 1970).

According to Chizevskii "When a metal needle is subjected to a strong negative charge,
electrons begin to escape rapidly from its sharp point, ie an avalanche of electrons of high
kinetic energy is caused. This process is enhanced by molecules of atmospheric oxygen
owing to the property of oxygen atoms to extract electrons from metals. This
phenomenon is known as electron or electrostatic emission. We used sharp needles
because the quantity of electricity is directly proportional to the sgaure root of the
surface curvature" (Chizevskii, 1968).

As a result, pyramids built on geophysical anomalies can function as accumulators and
emitters of electromagnetic energy.

Ancient Greek Temples

According to (Stewart & Piccardi, Seismic faults and sacred sanctuaries in Aegean
antiquity, 2017), archaeological and geological investigation for sites in Ancient Greece
suggest an intimate relationship between seismic faults and the sacred sanctuaries. He
mentions, "Carving, reliefs and inscriptions on fault surfaces suggest important sacred
sanctuaries, particularly those with oracular functions, may have been deliberately built
astride active fault traces".

In Ancient Greece, The Asklipieia temples were created with the scope of healing.
Peloponnese is an area of Greece with the highest density of Asklipieia. According to the
research of (Farmaki, 2013) on this area, the vast majority of the temples were located on
a fault, or very near one (Fig.31).

Furthermore, looking at the geological map of Peloponnesus, the most important temples
are located on geological discontinuities. (Fig.32)
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Figure 31: Map of Peloponnese, Greece, indicating locations of Temples of Asklipeios and fault lines
(Farmaki, 2013)
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Figure 32: Geological Map of Peloponese and locations of most important Temples, Greece (Source of data:
G.K. Georgalas, Grand Encyclopedia of Greece)
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Figure 33: Magnetic Map of Peloponese and locations of most important Temples (data from Geographic
Survey of the Greek Army)

1. Temple of Hera, Olympia 2 Temple of Asklipios, Alifeira 3. Temple of Epicurius Apollo 4. Temple of
Asklipios, Messini 5. Temple of Lykaios Zeus 6. Temple of Asklipios, Gortyna 7. Temple of Apollo Amycles 8.
Temple of Apollo Maleatas 9. Temple of Apollo Tyritas 10. Temple of Asklipios, Argos 11. Temple of Apollo
Deiradiotis 13. Temple of Zeus, Nemea 14. Temple of Asklipios and Temple of Apollo, Corinth 15. Temple of
Asklipios,Eepidaurus

Furthermore, the majority of the most important temples in Peloponese are correlated
with magnetic anomalies, as seen in Figure 33.
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In Crete, Greece, there also seems to be a correlation between major fault sites and the
most important temple locations, including four Temples of Apollo, the Temples of
Asklipeios in Corinth and Epidaurus, the Temple of Zeus, the Temple of Hera. (figure)

- Faults
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Figure 34: Faults map and locations of temples in Crete, Greece (Source of data: Greek Database of
Seismogenic Sources)

Also, looking into the geological map of Crete, all the temples fall on discontinuities,
which as seen in previous chapters are responsible for generation of ground electrical
currents and various geophysical anomalies.
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Figure 35: Geological map and locations of temples in Crete, Greece (data redrawn from Zulauf et al, 2018)
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In mainland of Greece, the most important temples, including the Delphoi Oracle, the
Oracle of Dodoni, the Necromaneion of Aherontas fall on major fault zones. (Fig.36)

Temples

Figure 36: Faults map and locations of temples in mailand, Greece (Source of data: Greek Database of
Seismogenic Sources)

Also, looking into the geological map the temples are located on discontinuities.
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Figure 37: Geological map and locations of temples mainland Greece(Source of data: G.K. Georgalas, Grand
Encyclopedia of Greece)
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Delphi, a principal oracular centre of antiquity, is located on a geological discontinuity, as
seen in the following figure.

Figure 38: Geological map of Delphi temple area (redrawn data from IGME)

The sanctuary of Apollo in the upper terrace is cut by several NW-SE faults, inferred
mainly from spring lines, and passes through the main temple itself (De Boer, Hale, &
Chanton, 2001). The underground water currents can be seen in figure.
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Figure 39: Hydrogeological map of the Delphi temple area (redrawn data from IGME)
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Moreover, there is a major E-W trending active normal fault zone in the lower terrace.
The temple of Athena, originally a sanctuary of Gaia, was relocated but still standing on
the fault (Piccardi, 2000).
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Figure 40: Map of the lower sanctuary of Delphi, central Greece, where a recent fault break cuts through the
oldest temples and altars inside the shrine of Athena. (Stewart & Piccardi, 2017)

Epidaurus was also a very important center for healing, including a temple of Asklipios
and a Temple of Apollo. As seen previously in figure, it is located on a fault zone. The site
sits on a conductivity discontinuity, as well as on various underground streams, as it can
be seen in the figures.

Figure 41: Geological map of Epidaurus temple area (redrawn data from IGME)
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Figure 42: Hydrogeological map of the Epidaurus temple area (data from IGME)

Similar conclusions can be seen in the most ancient Oracle center in Greece, in Dodona,
which as seen in figure sits on the edge of a fault zone: the temple complex and theatre is
sitting on a conductivity discontinuity, and there is an underground stream in close
proximity. (figure)

Figure 43: Geological map of Dodona temple area (redrawn data from IGME)
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Figure 44: Hydrogeological map of the Dodona temple area (data from IGME)

The Necromanteion of Aheron was also a very important site, used as an oracular center
where the prophecies would come from diseased souls. The site is located in the estuary
of the river Acheron, as well as on underground streams, as seen in figure.

Figure 45: Hydrogeological map of the Necromanteion of Aheron temple area (data from IGME)
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Also the site is located on a geological discontinuity, as seen in figure.
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Figure 46: Geological map of Necromanteion of Aheron temple area (data from IGME)

The acoustics of the underground chambers are particularly remarkable. The study which
lasted 12 years (Karampatzakis & Zafranas, 2009) showed that There is absolute peace in
the basement and the measured reverberation times are considered remarkably low,
even at very low frequencies (63, 80, 100 Hz). The observation of the arcs, combined with
the very low values of the reverberation time and the background noise, led the
researchers to conclude that the space was consciously constructed to create intense
psychoacoustic phenomena. The chambers' acoustic values are close to the acousticity in
modern anechoic acoustics chamber laboratories.

The temple of Hera in Perachora is located in a fault bounded promontory (Stewart &
Piccardi, 2017), where the steep E-W striking, S-dipping normal fault scarp forms the
sheer backwall of the archaeological sanctuary. In close proximity there is also
underground stream, as seen in the figure.
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Figure 47: Faults map and locations of temples in mainland, Greece. 1. Oracle of Apollo, Oroviai 2. Oracle of
Amphiaraus, Oropos 3. Temple of Hera, Perahora (Source of data: Greek Database of Seismogenic Sources)

Figure 48: Hydrogeological map of the Iraion of Perahora temple area (data from IGME)

Also the temple of Amphiaraus, a very important oracular center of antiquity, that was
mostly used for healing purposes, lies on a prominent active fault (Mariolakos,
Nikolopoulos, Bantekas, & Palyvos, 2010). It is located along a river and the surrounding
underground streams.
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Figure 49: Hydrogeological map of the Amphiaraus temple area (data from IGME)

Mariolakos directly links the seismically active and fractured terrain, and copious thermal
spring activity with proliferation of oracular sites in Evia (Mariolakos, Nikolopoulos,
Bantekas, & Palyvos, 2010). An example is the Oracle of Apollo in Oroviai, which is located
on an active normal fault on the north side of Evia Gulf.

Moreover, the temple is located on an area with plenty of underground streams, as well
as sitting directly on a conductivity discontinuity. (Fig.50)

Figure 50: Hydrogeological map of the Oracle of Apollo temple area in Evia (data from IGME)
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Figure 51: Geological map of the Oracle of Apollo temple area in Evia (data from IGME)

Mycenae temple complex is also based on an active fault, according to (Zangger, 1993). It
is also sitting on a conductivity discontinuity and next to a network of underground
streams. (figure)

Figure 52: Geological map of the Mycenae area (data from IGME)
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Figure 53: Hydrogeological map of the of the Mycenae area (data from IGME)

In Turkey, there are also temples of ancient Greek architecture that follow the same
geological properties. In Priene, a narrow corridor of seismic damage goes through the
sacred stoa, in the Athena temple complex, showing the existence of a fault (Altunel,
1998), (Altunel, 1999). In Sagalassos, the active fault cuts the temple of Apollo complex at
the centre of the city (Sintubin, et al., 2003). In Ephesus, believed to have served as an
Apolline oracular sanctuary (Scherrer, 2000), a fissure is located centrally in the temple
plan. In Cnidus, the temple of Demeter and Kore are located in a limestone fault plane
with rock-cut niches (Stewart & Piccardi, 2017).

In Hierapolis, the temple of Apollo and sanctuary of Hades and Kore are built directly
upon a strand of the Hierapolis fault (Fig. 54). Both the temple and chamber are cut
several times by the fault, clear in topographic profiles (Piccardi, 2007). Geophysical
imaging confirms that one of these fault splays passes directly beneath the chamber itself
(Negri & Leucci, 2006).

111



=TT Fault Trace > T Y

1 Nymphaeum o 5" \
=1 1965 fissure TR en 7 5 :
~ 2 Sanctuary of Apollo =t ¢
Hot Springs !
.l 3 Temple of Apollo /
® Main Active )
4 Plutonium
Active - =
5 Byzantine basilica
@ Inactive
N TR
- ¢ ‘N S -
N / ~
— T T~
colonnaded street e

0 20 40 60 & 100
m

Hierapolis

Figure 54: Map of Hierapolis showing the trace of the active fault strands cutting through the Temple of
Apollo and the Plutonium. (Stewart & Piccardi, 2017)

6.2 Possible function

Synthesizing all the aforementioned, three possible function of ancient monuments can
be suggested:

1. Mystical experience/ altered states
2. Healing
3. Seed growth enhancement

Mystical experience

According to research, temples can induce mystical experiences in people, which are a
result of natural neurophysiological processes during spontaneous or induced micro-
seizures in deep structures of the right temporal lobe, such as amygdala and hippocampus
(Persinger M. , 1983b), and (Booth, Koren, & Persinger, 2005). These microseizures lead to
the very short (20-200 ms) activation of interhemispheric neuron pathways through the
corpus callosum and hippocampal commeasure. (Florinsky I., 2010)

Local fluctuations of the geomagnetic field and pulsating magnetic effect the brain and
can lead to a mystical experience (Florinsky I., 2010). Variations in the brain's electrical
activity has been noted during geomagnetic storms (Raevskaya, 1988), (Doronin, et al.,
1998)) including unstable states (Belisheva, et al., 1995), acute attacks of mental illness
( (Friedman, Becker, & Bachman, 1963), (Rudakov, et al., 1984), (Persinger M. , 1987))
and epilepsy (Wool, 1976) (Persinger & Psych, 1995). The probability and intensity of a
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mystical experience increase if the high frequency geomagnetic fluctuations increase
by 10-40 nT ( (Persinger M. , 1988) (Booth, Koren, & Persinger, 2005). The effects
depend on the intensity, exposure time, and dose of short period fluctuations
(Belisheva, et al., 1995).

There is no correlation between magnetic anomalies and the frequency of mental illness
(Travkin & Kolesnikov, 1972); neurosis incidences and the probability of mystical
experiences rather are increased by exposure to pulsed magnetic field at local magnetic
anomalies ( (Suess & Persinger, 2001) (Persinger M., 2001)).

Dr. Debertolis, who studies the field of archaeo-acoustics, observed that there are specific
frequencies detected in ancient monuments, and concluded that these are in the range of
90-120 Hz in Europe's Neolithic monuments (e.g. England, Ireland, Italy, Malta). A group
of volunteers was exposed at these frequencies, while examining them simultaneously
with EGG electroencephalogram, and it was found that there was predominance and
intense activity in the frontal or occipital lobe without the prevalence of a cerebral
hemisphere in the duration of exposure (Debertolis P. T., 2014).

Cook, a physician, also found the link between location, architecture and impact on
biology. In various archaeo-astronomical investigations of prehistoric and megalithic
structures he detected acoustic resonances at frequencies of 95-120 Hz, especially near
110-12 Hz, representing the human vocal range. In a pilot program, 30 healthy adults
were exposed to 90, 100, 110, 120, and 130 Hz, while brain activity was monitored by
electroencephalography (EEG). Activity in the left temporal region was found to be
significantly lower at 110 Hz than at other frequencies. In addition, the pattern of
asymmetric activity above the prefrontal cortex was shifted, from higher activity in the
left hemisphere at most frequencies, to right-hemisphere dominance at 110 Hz. These
findings are consistent with the relative deactivation of language centers and a shift to
pre-frontal activity that may be related to emotional processing. These interesting pilot
findings suggest that the frequencies of ancient structures can affect human brain
function (Cook, Pajot, & Leuchter, 2008).

Biofeedback experiments with EEG in Rollright stones demonstrated that deep-theta
and delta waves were induced in people close to some stones in the circle.
(Devereux P., 1999)

Rock art in America is considered to be the work of shamans, illustrating their
hallucinations during altered states of consciousness. This theory has been
confirmed across the world in many other ancient cultures as well. (Lewis-Williams &
Clottes, 2007).
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The largest amount of rock art in the U.S. is located in Petroglyphs National Monument,
which according to research has been measured to have powerful electrical ground
currents; these also generate changing magnetic fields, which in turn can alter
consciousness. Shamans maybe sought out these energies to alter their consciousness.
The Black Hills of South Dakota, a sacred site for the Sioux is one of the nation’s leading
conductivity discontinuities (Burke & Halberg, 2005).

The same can be hypothesized for Oracular centers in Ancient Greece, which seem to be
located on faults, conductivity discontinuities and underground streams. The generated
magnetic fields, as well as the geochemical gas emissions through the enhanced crust
permeability may have played a role in inducing altered states of consciousness in the
people receiving the prophecies.

Apart from the temples themselves, the oracular caves of Bura and Aigeira are both
located on the Corinth fault ( (Soter, 1993) (Stewart & Vita-Finzi, 1996), (Stewart, 1996))
leading to the same conclusions.

Healing

Natural and artificial magnetic fields influence all functional systems of the human
organism ( (Persinger, Ludwig, & Ossenkopp, 1973), (Dubrov A. , 1978), (Zhadin, 2001),
(Palmer, 2016)). Magnetic fields manifest their biotropic properties in narrow frequency
and amplitude ranges (Adey, 1980), (Raevskaya, 1988)). The effect of magnetic fields can
be both positive and negative, depending on intensity, frequency, exposure time,
radiation, source location, and individual health condition ( (Persinger, Ludwig, &
Ossenkopp, 1973), (Andronova T. D., 1982), (Markov, 2007)).

Nowdays, electromagnetic fields are used with the scope of healing in various medical
applications. Especially the use of low-intensity extremely low frequency electromagnetic
fields has been shown to be very effective in clinical applications (Carpenter, Sage, &
David, 2012). They have been shown to be effective in treating conditions of disease at
very low energy levels. (Carpenter, Sage, & David, 2012)

Modern medicine uses pulsed low frequency magnetic fields to treat bones fractures. The
hippocampus is sensitive to electromagnetic fields; its neural activity increases with
electrical stimulation. (Becker & Seldon, The body electric, , 1985).

Studies show that extremely low frequency magnetic fields can inhibit tumor growth and
other neoplastic diseases in mice (Tofani, et al., 2001) (Tofani, et al., 2002).
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Pulsed electromagnetic fields can alter the cell membrane structure, and induce
diversification of ion channel permeability and of the cell membrane potential, important
phenomena for cellular functions.

According to research, (Athanasiou, et al., 2007) short duration electromagnetic pulses
protect the biological targets from the development of increased temperatures, which is
also in accordance with hormesis. In the same study it was shown that these pulses, with
a frequency of 3 Hz, a statistically significant acceleration of wound healing was induced.
Other research (Ottani, et al., 1988) showed that extremely-low-frequency magnetic field
can significantly increase in the ratio of wound contraction.

There seems to be a healing aspect in sacred sites, as pilgrims spend a short time in them,
which is in resonance with the effects of hormesis.

Many ancient temples, including the temples of Asklipeios as well as Oracular centers had
a main function to be the hospitals of the time, were people would follow fasting, use of
herbs, magnet applications as well as have therapeutic sleep, to ask that their cure would
appear in their dreams. In that aspect, it makes sense that these temples were
strategically placed on geophysical anomalies.

Therapeutic sleep had a very significant role in the healing protocol that took place in the
temples of Asklipeios in Ancient Greece. Experiments showed that nocturnal exposure of
extremely low frequency pulsed weak magnetic fields (7 Hz, 25-50 nT) for several
consequent nights can suppress a hyperactive immune system ( (Cook & Persinger, 2000),
(Cook C. , 2004)). The exposure time and dose of the pulsed magnetic fields are
responsible for positive or negative health results of visits to sacred sites, based on the
concept of hormesis; both low dose stimulation and high dose suppression can occur by
the same external agent ( (Calabrese E., 1994), (Calabrese E., 2008)).

As seen previously, along faults and their intersections there are fluids and gas
emanations and geochemical anomalies (Kasimov, Kovin, Proskuryakov, & Shmelkova,
1978), (Trifonov & Karakhanian, 2004), (King, Zhang, & Zhang, 2006)). Geological products
related to active faults and anomalies can also be sources sources of healing- the use of
mineral waters and muds. These temples are very often found to be located in proximity
to thermal springs, which were also used for healing.

Therefore, based on the concept of hormesis, various agents such as magnetic
fluctuations, ground electrical currents, background radiation anomalies as well as
geochemical gas emissions can act therapeutically on humans, which gives temples being
built on them the same properties.
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Seed growth enhancement

A lighting, which is a strong electromagnetic event, is an airborne fertilizer. The
atmosphere is rich in nitrogen, but in a form that plants cannot use. An electrical
discharge ionizes the nitrogen molecules of the air, turning them into nitrates which are
easily usable by plant (Burke & Halberg, 2005). A lighting striking can leave behind free
nitrogen equivalent to 1-2 years worth of fertilizer. There seems to be a connection
between electromagnetism and plant fertility.

Burke carried out several experiments placing seeds for a small amount of time in
pyramids and other ancient temples in Latin America, and found that they produced
much higher yield (Burke & Halberg, 2005). When he placed them for longer time, the
plants would have lower yield than controls, showing the effects of hormesis.

For example, corn seeds placed shortly inside a Native American rock chamber had 100%
faster growth than controls, produced three times corn by weight (Burke & Halberg, 2005).

The same principle was replicated by Levengood in the laboratory to pre-treat seeds with
short-term electromagnetic stress, and have as a result much faster germination, faster
seedling stage growth, faster maturation in the field, more resistant to stress and
producing with higher yield (Burke & Halberg, 2005).

According to other research, (White, 1999) treatments of low-energy electrons using high
voltage, very low amps, and DC current with a trace of AC current on sweet corn showed
improved early plant growth as indicated by taller plants with greater fresh and dry weights
over plants grown from untreated seed, and a yield increase of 25% on the treated seeds.

The presence of negative ions found in areas with geophysical anomalies significantly
increases plant growth and yield (Kruger & Yamaguchi, 1983).

According to Devereux, planted bulbs near large granite boulders flower early.
(Devereux P., 1999)

In another experiment with treating seeds with electromagnetic fields, it was noticed that
seeds left in the chambers had much lower number of free radicals than the control seeds
when tested by bio-electrode analysis (Levengood, 1988).

Other research also demonstrated that negative ions dramatically boost growth and yield
of plants. (Krueger & Yamagucchi, 1983).

Various hendges, pyramids, mounds, and other megalithic monuments seem to be placed
on geophysical anomalies, and their fluctuations were amplified through the structures
built there. Seeds placed in these sites for optimal amount of time show increased growth
rate and yield, which could give an additional function to these ancient monuments.
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Conclusion

In chapter one of the thesis set the scene for contextualizing the significance of
geophysical anomalies and identities on the formation and configuration that take
place in the parameters of various fields of knowledge, such as the natural magnetic,
gravitational and electric fields. The literature was reviewed, the research questions
outlined and the role of the theoretical case study methodology as the method
adopted for exploring the general and specific categories of this phenomena were
discussed.

Chapter two outlined the conceptual foundation of bioelectromagnetism and the
analytical framework adopted throughout the research and constructed a conceptual
vocabulary for understanding the dynamics of the positive and negative magnetic fields. It
contextualized the boundary work and exchanges that take place in this field. It dealt with
how important was the influence of magnetism in biology, the structural attributes of
transactions and exchanges of energy and information with the boundary work taking
place here.

Chapter three set the base for understanding the interaction of geophysical anomalies
with biology and establish the detail mechanisms of how the human body is a resonance
cavity in which electromagnetic fields of information takes place. In this chapter were
applied the correlation experiments and analytical framework of the effects on different
systems of the human biology such as its psychology, brain, cardiovascular system,
hormonal system, immune system, DNA and biorhythms. Furthermore, were studied the
biological effects and the different geophysical anomaly types according to its nature:
tectonic zones, magnetic anaomaly, geomagnetic reversal, lons and geochemical
anomalies. This posed the question of how a theoretical understanding of the dynamics
of humans and geophysical anomalies also correlate with animals and its behavior and
plants and their rate of growth.

Chapter four has dealt with those research questions that were designed to explore the
relation of buildings and architectural design for inducing disease or promoting health
through magnetic anomalies, air ion anomalies and geochemical anomalies. It provided
an overview and introduction to the analytical framework developed throughout the rest
of chapter five. The contextual embeddedness of the hormesis process shows that low
levels of stress in short exposure time can been extremely healing even the concept of
radiation hormesis that states that higher than five times the natural background
radiation can cause biological damage.
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Chapter six considered the classification and categorization of ancient monuments and its
geophysical location parameters, with the religious places and mystical experiences.
Anomalies such as the distinction between Mounds Megaliths and Stone Circles in
different countries in Europe shows a high correlation between megalithic sites and
geological and geophysical influence. The act of categorizing and classifying geomagnetic
maps, radon maps, magnetic maps, gravity maps, geological maps, uranium content
maps, granite maps, gamma radiation level maps, acid igneous intrusive (granite,
granodiorite, tonalite) and volcanic rocks maps, fault maps, thermal survey maps,
underground water maps, hydrogeological maps and ultrasound measurements was
contested and legitimating overlapping sites and buildings was ongoing. The research
guestion addressed in Chapter six were focused on what could be the possible functions
of ancient monuments, in particular the role of anomalies in mystical experiences, healing
and seed growth enhancement.
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Discussion

Tesla (1905) wrote, “the earth is found to be alive with electrical vibrations”. The
Radcliffe tower he created, was an energy generator that would not function if it did
not “grip the earth”.

The placement of these monuments appears not to be random, but researched and
located with precision, where the following take place: an intense change in the magnetic
and/or gravity field, the change in radioactivity levels, a conductivity discontinuity of the
ground material, the presence of fault and/or underground water. The aforementioned
parameters morph these areas into stress zones.

Whenever there is a fluctuation in the above fields, it results in the generation of telluric
DC electric currents, which are measurable. It seems like most basic characteristic of
ancient monuments and temples is the concentration of natural geomagnetic and electric
fluctuations.

The earth field’s fluctuations create electric fields not only in the earth, but in any
material that can conduct electricity. The induced currents can be conducted in the
grounds as well as in the building according to its material properties. Their strength will
depend on the materials’ conductivity. Ground and building material with higher mineral
contact will usually have stronger currents.

With regards to the human body, the brain is especially great electrical conductor, so
these fluctuations can create DC electric fields in our brain, which can have intense
mental effects.

This research has presented a theoretical and conceptual account of the geophysical
anomalies and how they can affect biology and the way they are related to ancient
monument architecture through the hormesis process. Within that context, a study of
geophysical anomalies through their specific and general categories and the analysis of
the interaction with biology through the lenses of bioelectromagnetism and heliobiology
was theorised.

The structure and dynamics of exchanges through the hormesis process at the interface
and associated boundary were explored contextually and in terms of their
embeddedness in wider contexts as the implications in humans, animals and plants.
Particular attention was paid to the processes of short term exposure and how it can
activate healing mechanisms and promote evolution of species under certain
circumstances.
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The lack of an existing body of theory with which to situate the context, process and
dynamics of how this relation happens has been a significant weakness in developing
theory that can support why some people are more affected by geophysical anomalies.
This research has made a contribution to filling that gap.

The separate sector legacies from geobiology and bioelectromagnetism that exist
as a body of knowledge, and the increasing structural diversification of the interaction
with biology in tectonic zones, magnetic anomalies, geomagnetic reversal, ions,
geochemical anomalies in the context of its wider implications in the human body, were
shown to be leading to a way of provision for the location properties of ancient
monuments.

The research investigated the processes of the influence of ancient monuments under
certain conditions of geobiological location and heliobiological connection duality
through the interaction of specific functions of theoretical case study methodology as
shown in the map correlations of temples and geophysical anomalies. This allows a
detailed investigation of the possible function of ancient monuments for biology both
as context and process. In doing so, the research drew upon a range of materials from
separate disciplinary traditions that hitherto had not been used in one analytical
framework for studying such implications.

This inter-disciplinary approach was adopted with the intention of generating novel
concepts and new analytical insights for understanding how this possible functions has
been configured and operates in biology. In the past the fragmented nature of research
into this field, and the lack of a distinct disciplinary tradition that focused on it as an
important topic, has been a block on understanding the complexities of the workings of
the interface of monuments and temples with human beings. Three possible functions
arose as mystical experiences or altered state of consciousness, healing purposes and
seed growth enchancement.

A further goal of the research was to conceptualize the links between geophysical
anomalies, bioelectromagnetism and heliobiology. Connecting these fields of knowledge
to the wider structure of the hormesis process and its associated architectural
environment through an examination of the processes of interaction with biology cannot
be theorized in terms of simple dichotomies. For example distinctions between different
map analysis and the location of temples all around the globe are limited in what they
can reveal about the dynamics of the biological interface. For that reason a holistic and
relational approach has been adopted throughout the thesis.
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The analytical framework has synthesised a number of hitherto discrete disciplinary
traditions under one model: the effect of location and its geophysical properties on
biology. These include: Soil and air conductivity, DC Magnetic fields, Rotating
electromagnetic fields, Air ion intensity, Soil temperature, Ground and air humidity,
Seismic activity, Infra- and Ultrasounds, Radioactivity, Existence of groundwater,
Existence of faults, Gravity intensity, Geoneutrons, Scalar waves, Existence of quartz or
magnetite in the subsoil as part of the analysis that was considered.

The conceptual and theoretical insights they provided were further combined with
contributions from bioelectromagnetism. The concepts of piezoelectric or piezomagnetic
effect, radioactivity, Geochemical gas emission, lon flow, Strong magnetic, electrical or
electromagnetic anomaly, Strong gravity anomaly, Tectonic faults, Non-dipolar magnetic
field, Ground electric potential anomalies and Geoneutrons were also derived from these
disciplines to explore boundary work in further biological implications.

121






Future Work

Given the ambition and scope of the thesis there remain areas of difficulty, complexity
and perplexity in the work. The relative paucity of theoretical and conceptual materials
on the interface between biology and temples and the lack of a developed disciplinary
tradition for studying this relation conceptually, make the analytical framework
developed here highly provisional. There are also potential problems in ensuring that the
different roots of the inter-disciplinary areas drawn upon are commensurate and
consistent in their underpinning premises.

However, the framework adopted here deals with processes rather than causes and does
not seek to confirm or refute a pre-existing hypothesis or theory. In other words, the
processes evaluating various parameters that constitute a geophysical anomaly (intense
change in the magnetic and/or gravity field, change in radiation or radioactivity levels,
conductivity discontinuity of the ground material, presence of fault and/or subterranean
water) becomes the foundation of this relation.

This is an approach that can be applied across disciplines in order to develop synergies
and novel concepts for understanding the effect of these anomalies on human health and
how can be explained through the presence of magnetite, iron, water and also its own
electromagnetic fields (brain, heart, neural network).

Both concepts of hormesis and radiation hormesis that are the cornerstones of this
analysis and the contributions of high/low doses and exposure time of a parameters show
contradictive results. A parameter that has long-term negative effects can have positive
effects on health in short-term exposure. These emphasized the embeddedness of how
temples seem to be located on various geophysical anomalies and their properties
conduct and amplify the resulting fields of these anomalies and this affect biology in
human animal and plant level.

Consequently, there are a number of areas in which the research could be taken further.
These data in combination with the fact that hormesis also applies to radiation, can lead
us to the idea that temples might have been built for short term exposure of people to
these amplified anomalies with the scope of healing. Polimenakos (Polimenakos, 1996)
states there is "possibility that seismic faults may have constituted the fulcrum of major
sanctuaries"”, and that suggests that architects and scientists ought to devote more
consideration to the parameters that accompany immediate environments of active
faults.

The thesis has set the theoretical and conceptual model developed here for
understanding the relation of geophysical anomalies and the various features of the
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subsoil, its morphology and its composition that may create beneficial or adverse effects
on humans, flora and fauna. It is a provisional attempt to highlight gaps in the ‘field’ of
study and the lack of a coherent disciplinary tradition that addresses theoretical and
conceptual facets of understanding how ancient sites were built on geophysical
anomalies. While arguably eclectic, it claims that the maturity of a disciplinary field is
reflected in the elegance and simplicity of its theoretical tools. The thesis has attempted
to develop a set of analytical tools and clear away some of the conceptual undergrowth in
order to begin a more substantial theoretical explanation of the dynamics of geophysical
anomalies and its effects on biology.
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Summary in Greek

1.0 Mevika

H emotiun tng Fewplohoyiag adopd tnv €€€taocn tng emiSpoong tng tomobeciag kol Twv
SLaPOPETIKWY XAPAKTNPLOTIKWV TNG, 0TV avantuén tne Bloodatpoac.

O Imumokpdtng, matépag tng latpikng, oto Mept Alaitng €pyo, avadepel : « H emituyia TNG CWOTAC
SLaYVWOEWG £YKELTAL OTO OTL O LATPOG MPEMEL Vo yvwpilel Tnv ¢pvon tou avBpwrou cto cUVoAo
™¢. H &g vyeia Tou avBpwrmou, yla va emteuxBel kat va StatnpnBei, xpelaletal cwoth datpodn
og avaloyla pe to dUlo, Tnv nAkia, TNV gpyaocia, TG EMOXEC TOU £TOUC, TLG OAAAYEC TOU KALHATOG,
O£ CUYXPOVLOUO HE TNV YewypadLkr BEon Tou TOMoU mou el KAl TIC CUVBNKEC TTOU EMKPATOUY, TN
TuTtohoyia Tou €dadoug Kot TEAOG TIG EMIPPOEC TOU NALoU, TNG 0EAVNC KAL TOU GUUITOVTOC OTNV
{wn pagy. (Imnokpatng, Mept Ataitng, Nap. 2)

Agl 82, OC BOLKE, TV MOVWY SLoyLVOCKELY THY dhvouty kol Tov Kot
OUOW Kol Tv d1d Bing ywonsvwy, kol Tiveg abtav &g adbinow
nopaokevdlovot odpra kol Tiveg ¢ EAieiwiy, kKol o Hovov TauT,
GALC KOl TAC EveTploc TOV MOV®Y TPOC TO MAN60C TWV CLTLWY Kol
THY $OTLY Tov GYBpaIov Kol ToC NAKLOC TV COUATOY, Kol TpdC TA.C
@PCLC TOV EMOLTOU Kol mpog TC LeToPoAdC TV vevudtor, Kol Tpoc
TOC BECELC TOV YWPLWY BV 0101 SLOUTEOVTHL, TTPOC TE TNV KOTAGTAOW
TOU EVLCLTOV.  ACTPWV TE EMLTOACC KOl 30CL0C YIVHOOKELY OEL, 0K
EMLOTNTON TAC HLeTafoldc kol DmepPoidc QvAGooeLY KOl olTwv Kol mo
TV KOl TVevLdTmv Kol tov dAov kOOLUOoV, BL @V Mep ¢l vouool To1o1Y
AvBpwmolot eVOVTL.

‘Exel mapatnpnOei 6tL ta Stddopa xapakTnpLloTka Tou unedddouc, n popdoloyia Kat n clotach
Tou dUvavtal va dnpLloupynoouv eueveic N Suopeveic emdpaoslg otov avBpwro, otn xAwpida
Kal tnv mavida.

H ApxXLTekTOVIK OMWG edapuoletal onuepa Sev Aaupavel umoPv tnv mbavr enidpaocn tou
£64doug amod TNV oKoTLA TWV YEWdUOIKWY avwHOALWY, oL omoieg Snutoupyolvrtal and diadopa
YEWAOYLKA altia.

2.0 Qawvoueva

Q¢ TEPLOXEG YEWPUGIKWY aVWHAALWY gvvoouvTol {WVEG OTIC omoleg mapouoidlovtal LETABOAEG
ota maong ¢UOEWG, HAYVNTIKA, PBopuTikd Kot AMa ynwva media, Tto omola  TOMLKWG
mapapopdwvovtol AOYyw TOWKIAWY UTIOKPUTMTOUEVWY YEWAOYLKWY aLTiwV. Ol OVWUOALEG OUTEG
elval petpnowueg. H Umapén kamolag tomikng dwadopomoinong oto unédadog umopel va
avaAuBel emotnpovikd kot va 60Bel e€fynon ota amoteAéopata. YMAPYOUV CUYKEKPLUEVA
dawvopeva, mou cuvdéovtal pe tn yewPloAoyia, kat eival Ta EAG:
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e [MielonAekTpiko N MIE{OUAYVNTIKO QALVOUEVO

Adopd 1o NAEKTPKO $HOPTIO TTIOU CUCCWPEVETOL OE OPLOUEVA OTEPEA UALKA (OTw¢ ol KpuoTtaAol,
OPLOUEVO KEPALLKA KoL BloAoyikr] UAN dmwg ta ootd, To DNA kot Stddopeg mpwreiveg) wg avtidpaon
otav epappootel pnxavikn koatanovnon, (Freund,2003, Hacker et al, 2011 Adler et al,1999)

o  YOpoyew@UOIKO PaLVOLEVO

Adopd TO XAMNAAG €vtaong NAeKkTPKO pelUA, KOl WG €K TOUTOU MayvnTiko medio, mou
dnulovpyeltat and tnv TPLPA Twv unoyeiwv uSATWY oTo MoPWOEC AoBECTOABIKWY METPWHUATWY,
(Burke Halberg,2005, Yang et al 2003, Atler et al, 1999)

e  Padlevepyd METpWHATA
H Umtapén padlevepywyv METPWUATWY OTIWCE 0 ypavitng, Kal GAAWV Snpoupyel CUVBNKES EKTTOUTIAC
padlevépyelag amo autd. (United Nations Scientific Committee, 1993)

o  [ewynuika aépla
H ékAuon yewxnuikwv aeplwv mpokaleital and molkileg mepimAokeg yewWAOYLKEG OUVONKEG o€
£VTOoVOo oslopoyevee eptBallov, padovio. (United Nations Scientific Committee, 1993)

e  Pon 1ovtwv
Adopd pon BETIKWVY N ApVNTIKWY LOVIWV OO YEWAOYLKOUG OXNUOTIOHOUG Tpog Ta avw. (Burk,
Halberg,2005)

e Joxupn Uayvntikn, NAEKTPLKN 1 NAEKTPOUAYVNTIKY aVwUaAio

Adopad tnv évtovn Tomikwe Sladopd OTIC LAYVNTIKEG, NAEKTPLKEC | NAEKTPOUAYVNTLKEG LOLOTNTEC
TWV UTIOKELUEVWY VYELTOVIKWV YeEWAOYIKWYV OSopwv, oL omole¢ SladEépouv oTNV HaAyvNTIKA
emEEKTIKOTNTA, TNV NAEKTPLKA avtiotaon f TNV NAEKTPLKA aywyluotnta avtiotoixwg. (Florisnky
2010, Burke Halberg,2005, Persinger, 1987)

e loyupn Baputikn avwuaAia

Adopd tnV andToun TOMKWE LETABOAN TN €vtaong Tou Paputikol MeSlou TG yNnG, Kol oXeTileTol
HE TN METABOAN TUKVOTNTAC YELTOVIKWY UTIOKELWMEVWY yewAoykwv Sopwv. (Gak Gridin, 2008,
Florisnky, 2010)

e Jelouoyevh prnyuata
Adopd ™ Snuloupyia nAsktpopayvntikou mediou oe mpooelopikn mepiodo. (Persinger 1987,
Florinsky,2010, Shitov, 2006)

e Mn SumoAiko uoyvntiko riedio
Adopd tnv pon pn dutoAkol payvntikol nediou (Lonetree 2013)

o  Avwualiec puaotkou nAektpikou Suvapikou

Adopa tn Snuioupyla NAeKTplkol SUVANLKOU Ot eMOdEC YEWAOYIKWY SOUWV UE SLadOpETIKES
NAEKTPLKEC LBLoTNTEC. (Burke Halberg,2005)
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o [ewnAaoua
Adopd dnuloupyia yEWTAACUOTOG TTOU OXETI(ETAL PE YEWAVWHAAIEG amo avopolopopdia otn
Sopn twv yewduaotkwy rediwv. (Mamirova 2010)

o [ewvetpovia
Adopad Vv por yewvetpoviwv amo to £6adog (Langer, 1997,2008)

TUvdeon kat avalvon Twv GatvopEVWY

To nAsktpopayvntiko medio tne Mng eival oe peydho Babud amotédsopa tng aAAnAsnidpaong
peTafl Tou payvnTikoL Tediou, TOU TIPOEPXETOL ATIO TO AELWHEVO TIUpH VA GLdnpou-VikeAloU Tou
mAavATn, Kal Ta ¢opTiopéva agpla tng Lovoodalpag. YApXouv NUEPNOLEG SLAKUUAVOELG OTO
YEWHOYVNTIKO mebio TG yng, oL omoieg e€aptwvtal and TNV nUEPHOoLa NALOKN Kivion amo toug
NALOKOUC avEpouc. MolkIAAEL avaAoya e Tn oeANVIOKA NUEPA KAl TO HAVA, KAl UTIAPXEL EMLONG
pLa eTAola petaBoAn kabwg neplotpédovtal yUpw amo tov NALo.

H ermugavela tg Mg kot n tovoodatlpa dSnuioupyolV pla NAEKTPOSUVOUIKN KOWOTNTA TOU
TIOPAYEL UIKPOTIOAMOUC OTO PayvNTIKO TieSio og €EALPETIKA XOAUNAEC CUXVOTNTEG, Ao TEPimou 25
Hz £w¢ 10 Hz. To peyaAUTEPO HEPOC TNG EVEPYELAC ULKPOTIOALWY CUYKEVTPWVETAL OTa Ttepimou 10
Hz. O nAtakég ekhapelg Staomeipouv poptiopéva cwpatidla oto medio TNG yng, MPOKOAWVTAG
HOyVNTIKEG KaTalyibeg. Ta cwpatidla autd mou €xouv ndn evtaxBel ota e€wteplkd Opla TOU
niediou (ot Lwveg Van Allen), To omoio pag mpootatelel amo TV anoppodnon aUTWV Kat GAAWV
KOOUIKWV aktivwv uPnAng evépyelac. (Becker, 1998)

To dawvopevo tng emaywyng adopd TNV aAAayr otnv €vtacn Tou payvntikol nediou, n omoia Ba
TOPAYEL NAEKTPIKO PEULO OE OTLONTIOTE QAyWYLUO PBpIlokeTal MopoOv. JUVEMWG, OL NUEPHOLEC
SLOKUMAVOELS OTNV £VTacon TOU YEWHAyvNTIKOU Tedlou mopdyouv TeANOUPLKA pelpata ToU
Slatpéxouv To £6ad0og KovTa oTNnV EMLPAVELQL.

AUTA Ta TEAAOUPLKA PELATA TTOPAYOUV TO SLKO TOUC HayvnTIKO Tedio To omolo Ba evdéuvapwoel
N Ba amoduvaUWosL TO YEWMOYVNTIKO Tiedio avaloya He TNV TOAwon Tou. H petaBoAn oto
pHayvnTko mebio eival avaloyn tng HeTtaPoAng oto teAhouplkd pelpa, okoAouBwvtag pia
avaloyia yvwotn otnv entotun. (Hessler, Wescott, 1959)

Otav duo dladopetika €idn yewhoyikou umedddoug Bpiokovtal oe enmadn toTe Snuloupysitatl
puio aocuvéxela aywylpotntag, n omoia duvatal va amoSUVOUWOEL I VO €VOUVOUWOEL TIG
NUEPNAOLEG HAYVNTIKEG OSLOKUPAVOELS, KATOleC GOPEC €Ml KATOLEG EKATOVIASEG TOLG EKATO.
(Rikitake, Honkura, 1986)

Auth n alhayn oto payvntikd medio dnuloupyel mepeTaipw NAEKTPIKA GopTia, Kol £TOL OE QUTEC
TLG TIEPLOXEC TA NAEKTPLKA pelpata Tou £8ddoug eival mMoAU vPnAdtepa oe ox€on Ue T yUpWw
nieploxn. To e8adikd NAskTplkd pevpata eAkUOUV NAekTplopéva popla aépa Tou avtiBetou
doprtiovu.
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MNetpwpata Onwg o Bacaitng n noawotelaky Adpa, o aoBeotoAlbocg, o ypavitng kat GAAa pe
unAnA meplekTkOTNTO 08 ApYLAo, payvntitn, oidénpo, payvnolo n aAha pétaida £xouv uPnAn
NAEKTPLKA OYWYLLOTNTO EMOUEVWE YivovTal KavAALlo yla OmolodATMOTE NAEKTPIKO peUpa, T
0UTO TtapayouevVo armo thv StEAeuan vepoU. ELSLIKOTEPA O yPOVITNG EKTIEUTIEL TTAVTOTE PASOVLO
KoL okTlvoBoAnpéva vetpovia. To padovio kat n oktvoBoAia dnuioupyolv ovta. (Burke,
Halberg, 2005)

Metpwpata mAolola og XOAKO €ival WOLAITEPWE ayWYLUA, KaBwg o0 XaAKOC eival to deUTepo Lo
OYWYLMO NAEKTPIKA METAAAO HETA TOV KoBapd xpuco. Metpwpata mAolola oe yalalio
dnuioupyolv to TLelonAekTPIKO datvopevo, kabwg €xouv tn duvatotnta va amobnkelouv
NAEKTPLKO poptio OMwe Kavéva AAAO 0pUKTO, YL AUTO Kal Xpnolpomolouvtal ota poAdyla. Emiong
N Kavotnta tou e86adoug va ayel NAEKTPLOUO elval avaAoyn TG MEPLEKTIKOTNTAG TOU O VEPO.
(Burke, Halberg, 2005)

H mapoucia aoPeotoAiBou €xel woxupn aMAnAemidpacn pe tnv SlEAeucon vepou, Kabwg n
vewAoyla tou eival TéAsla ylo TNV Tapaywyn $Gpuolkol nNAEKTPKOU peUpaToG. HAektpovia
adatlpolvtal anod To vepo tng Ppoxng kabwe Stépxetal péoo amd To MoPWHEEG TOU METPWHATOC,
Katd pia Slepyaocia mou ovopdletal mpoopodnon. (Mizutani et al, 1976)

JUVETIWC, Ta MOPLO veEPOU Twpa €Xouv BeTIkO doptio kal £xouv adrosl apvntikd ¢optio otnv
KILwAla. To patvopevo evbuvapwvetot SmAd, kKabwg To vepo SlaAleTal otnV KipwAia. Ta popla
Tou avBpakikol acPeotiou Ba Slaomootolv, TPOKAAWVTOC TNV ATOUAKPUVON HECA OTO VEPO
evOC poplou acPeotiou pe SumAG Betikd doptio (Ov), adrvovrag SMAG apvnTkod doptio oto
TETPWHLAL.

To GUVOALKO OmMOTEAECHA €lval N KILWALQ va €XEL ONUAVTIKA apvnTIKO dopTio Kol To SlepXOUEvo
vepo Betikd. KabBwe yvwpiloupe, Ta avtiBeta éAkovrtal Kal £€tal Snuioupyeital nAektplkd doptio
oto €dadog. H kivnon tou vepol amd poévn tng Ba Snuoupynost éva payvntikd medio, tou
omolou n petaBoln eaptdtal and To MOPWSEESG TOU METPWHOATOG, Kal N KIUwAla eivat e€apeTika
nopwdng. (Martin et al, 1982)

“OL Tp€xouoec mukvotnteg 2,5 * 10-4 amp / m? umopoulv va SnutoupynOolv amod tn ouvexn
LETAKIVNON TWV UTIOYELWV USATWVY o€ aptectavo ubpodopo opilovtal. AUTd Ta cuvexn pevpaTa
(DC)eilval apKeTd yLa va SnULOUPYNCoUV LOYVNTLKES avwialieg Tiou uttepBaivouv ta 200 nT téco
otnv Menindee Trough (Auotpalia) kat tn Karoo Basin (Notwa Adpikr)). Ta teAAouplkd pevpata
mou cuvdEovtal e TNV Spaoctnplotnta TG Lovoodalpag Umopouv va aviyveuBolv amod Tig
SLOKUUAVOELG 0T MAYVNTIKA €moywyr], aAAQ oL CUVEXEIC avTloTaBuioslg mou cuvdEovtal UE TIG
SuvaTtdTNTEC PONC KAl YEWXNHLKNAG Spactnplotntag (avwuadisg SP) emokidlovtal and to 86pufo.
Katd ouvémela, OpLopEVEC TEPLEPELAKEG HOYVNTIKEG oVWHAAeC pmopouv va amodoBolv
eo0paApéva OTLG SLAKUMAVOELG TNG HAYVNTIKNAG ETUOEKTLKOTNTAC UE UTIOAEIMOTA TToU €€nyouvTal
amno mapapévovta payvntopo.” (Cull, Tucker, 1986)

Emiotpovec £xouv peletnosl oto ndaiotelo La Fournaise kovtd otn Madayackdpn, mw¢ n pon
vepoU umoyeiwe péoa amd NdALCTELOKA TETPWHATA UTOPEL va TAPAYEL NAEKTPIKO pellaL.
(Adler et al,1999)
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Emionc plo opdda emotnUOVWY, KAVOVTAG HETPNOELS oTto Popo, éva pefikaviko noaiotelo,
TAPATAPNCOV TIOPOUOLO.  ATMOTEAECHATA, METPpWVTAG TOAU UPNAG  peyEBn  nAeKTPKWVY
doptiwv otn cuykekpluévn tomobeaoia, MpoepXOUeEVWY ATO To YewAoylko uttopBabpo. (Markson,
Nelson, 1970).

H Suvatotnta tou vepou va Tapayel NAEKTPLKO doptio pmopel va davel pe éva Kelvin water
dropper (Thompson, 1872).

MoAAEG dopEG TAVW ATt LOXUPES YEwaVwHaAieg tapouatalovtal mepiepyes pwTelvég odaipeg, ot
ormoleg Baaotka elvat £véelén kat anoppota UTapéng NAEKTPLIKOU peupatog. Onwce Kal e€nyet o Dr.
Levengood, ta dn NAEKTPLOUEVA LOpLa TOU aépa anoppodolv TNV EMMPOCOETN EVEPYELA ATTO TO
dwtdvia tou dAag tne dwrtoypadIkAg LNXOVAC, Kal odnyouvtal og akOpa uPnAOTEPN EVEPYELOKNA
katdotaon. O Dr. Bruce Cornet, éva yewAdyoc, xaptoypddnaoe Tig tonobecieg Stadpopwv TETOLWV
PWTEWVWY EKSNAWOEWVY KOl TIOPATHPNOE OTL CUYKEVIPWVOVTOV TIAVW OE MO YPOUMN LOXUPNS
0PVNTLKAG HOyvNTIKAG avwuaAiag. (Burke, Halberg, 2005)

Eniong, oL dwtewvég ekdnAwoelg €xouv mopatnpnbel va Siépyovtal amd to £6adog oe
T(POCELOULKEG TtepLOSoUC, AOYW TNG TEoNC TwV CUVOABOUEVWV TIETPWHATWY, TIOU EKTIEUTTOUV
NAEKTpOpayVNTIKA onpata. (Kerr, 1995). 2To epyaothplo, auth n cUVOALN MTPOKAAECE TAPOOLES
dwrtewvég odaipec, akopa kat os pn xahallakd netpwyata. (Brady, Rowell, 1986)

Edikol oe egpdavion dwtswvwv odalpwv €xouv umoloyiost ot 5kV/inch nAsktpwd media
ouVEXOUC PEVOTOG ElvaL APKETA yla va Topdyouv pio Aapmepn odaipa and oviopévo agpa.
(American Scientist, 1970)

OL 1o Suvarteg emdpacelg os OtL 0dpopd NAEKTPOUAYVNTIKEG SUVAUELS CUMBAIVOUV GTO OPLO ULAG
Slatapayuévng {wvng, Kol 0L 0TO KEVIPO TNC. 2€ AUTO TO OPLO TETOLWV QCUVEXELWV OE NAEKTPLKNA
aywyluotnta, Tmoapatnpolvtal akpaie¢ aotdBele¢ otnv  Katakopudn OuUVIOTWOA TOU
vewpayvntikou mediou. (Rikitake, Honkura, 1985) To ¢awopevo TNG £€viaong autwv Twv
dawopévwy evbuvopwvetal oe TomoBeoieg¢ Omou SlacTaupwvovtal Ta Oplal  HOoyVNTIKWY,
OELOULKWVY Kot Baputikwyv {wvwv. (Bukre, Halberg, 2005)

O pnxavikoc Lonetree meplypdadel 1o dawvopsvo tou pn SutoAikol mediouv «Kabwg o
e€wTepLKOG TUPAVAC TIEPLOTPEDETAL, EVAC LAYVNTIKOG BOPELOC KAl VOTLOC TTOAO SnpLoupyouvTal.
Kata tn didpkela autng tng Stadikaciog pia aAAn popdr Tou HayvnTIOMoU TopAyeTal, Un-
SumoALkng otn ¢puon. AUTOC O HOYVNTIOUOG TIou 8ev €xel Boppd n voto. Elval amAd kabapn
HoyvnNTIKA evépyela. MeyaAUTepO LEPOG QUTAG TNG EAeUBEPNC evEpPyELag amoppoddTal amo To
npwtevov &imolo, (Boppd / Notou) topéa, aAld éva TUAMO TOU pmopsil va ¢ptdoel Kal va
Slamepdaoel tnVv enidpaveLlo Tou MAAVATN Hag. Méoa oTn yn, 0 UN-SUmOAKOC HayvnTIopdG maipvel
™ popdn piag «dlvng cav" (ompdA i KUKALKG) oxnua, mou eudavilel EMAvw Kal MPog Ta KATW
kivnon.» (Lonetree, Miller,2013)
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3.0 Napapstrpot

OLmapapeTpol ou £xet StamiotwBel 6Tl kaBopilouv pla yewmabntikn avwpaAia, eival ol €Ac:

¢ H aywylpdtnta tou £6Aadoug Kal Tou agpa
e Mayvntika nedio cuvexoUg peUATOG

¢ MNeplotpedOpeva NAEKTPOUAYVNTIKA TteSI
e |Ovta aépa

¢ H Beppokpaoia tou edddoug

e Yypaocio e6ddoug kal agpa

® JelOWLKN SpaoTnpLoTnTA

* Yrtonyot

* PaSievépyela

¢ Yrapén umoyeLwv LOATWV

¢ Yriapén Pnypdatwyv

e To eninedo évraong tou Baputikol mediou
e [ewveTpoOVLIA

e BaOuwtad kopata (scalar waves)

¢ Yrapén xahalia f payvntitn oto unédadog

4.0 AAAnAentidpaon

JOpdwva He €PEUVNTEG, UTAPXEL VOOOC TOU OXETIleTal HE YEWUOLKEC OVWHAALEC TOU
unedadoug (Derek, 1994), mou ennpedlel TNV KAVOVLKN AELTOUpYla TOU cwHATOC Kat duvatal va
XOPOKTNPLOTEL WC yewTmaBoyovocg neploxn (Kharat, 2000).

H enidpaon NAEKTPOUAYVNTIKWY KULATWY Kot S1adpOpwVv TUTIWV YEWAVWUOALWY OTNV avBpwrvn
BloAoyia eivat mpodavic, Adyw :

e Tng umapéng payvntitn Kol HOyvNTIKWV KPUOTOAAWY oTtov eykédalo, oTnv TePLOX TOU
nBuoeldoug kat ota autid (Kirshivink, 1992, Ruttan et al, 1990, Marinaga, 1992)

e  Tng umapéng oldrpou oto aipa

e Tng¢ ouoctaong TOU OWMOTOG Katd 70% oe vepO, To omolo SNHLOUPYEL HaAyvNTIKOUG
KPUOTAAAoUG KaL €xel uPNAR NAekTPLKA aywylpotnta (Fesenko, Gluvstein, 1995)

e Tng W8LOTNTAC TWV LOTWV va AELTOUPYOUV WC NULOYwWYOl, XwpPIlg OlalTEPEC AVILOTAOELG
(aBepuikn enibpaon)

e  Tng mapaywyng nAekTpopayvntikoL nediou amo tnv kapdid Kal To eykédalo, TG NAEKTPLKAG
HETAS00NG ONUATWY HEOW TwV VEUPWVY. TO LOXUPOTEPO NAEKTPOUAYVNTIKO TeSio €ival Tng
KapdLdg, 100 dpopég peyohUtepo amno tou eykedpdalou (Mc Craty, 2003)
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O avBpwrmog kal oAa Ta £upla ovia, sival mépav Twv AAAWV Kal €va SiKTuo mapaywyng Kat
umoboxnc-61adoong Kal eKMOUNNG NAeKTpopayvnTkwv Tediwv. H nAektplky Asltoupyia twv
S10pOpwWV CUCTNUATWY, TA CWHATIA oldApou oTa KUTTAPO, N AslToupyia TwWV TMPWIEIVWYV WG
NULOYOWYWV TWV CUCTATIKWY TNG KUTTAPLKAG LEUPPAVNG KAl TOU evd0o- Kal EWKUTTAPLOU VEPOU
WG UYpWV KPUOTAAAWV, oTolxeloBetolv TNV aAmoyn Tmapaywyol, TOUMOoU Kol €Kt
NAEKTPOUAYVNTIKNG TTAnpodopiac. Eival yvwoTto OTL Ol KUTTAPLKOL- CWUOTLIKOL HUIKPOOWALVIoKOL
givatl aywyol HMT kupdtwv (f=1013 Hz Kal Twv appovVIKWY TOUG 6 A=mm) TToU GUVTOVI{OUV TLG
KUTTOpPLKEG Aeltoupyieg (Lasley, Primram, 1991), ta KeVIpOOWMATIO TEPLEXOUV OEeidla ToUu
mupLtiou Kal eKTTEUTIOUV Kal S€xovtal HMT oriuata.

To avBpwrmivo cwpa TIAPAYEL pla oslpd BepeAiwdwyv HMI cuxvoTATWY, XOPAKTNPLOTIKWY TNC
Sdoung kot tng Asttoupyiag tou (Andreev,Bely, Sit’ko, 1984). Zipepa pnmopouv va yivouv LETPAOELG
S10popwV Aettoupylwy Pe cuyxpova payvntopetpa (SQUIDs) kat pe TG ouokeuég Mupnvikol
MayvntikoU Juvtoviopou (NMR, MRI). To 1970, Pwool kat Oukpavol padloduaikol avakaluav
OTL UTTAPXEL CUVTOVIOUOC TWV LOTWV KOL KUTTAPWV HE TIOAU uPnAng cuxvotntag Kal XOUNANG
évtoong padloklpata. Etol yia mpwin ¢opd kataypddnkav oL CUXVOTNTEG GUVTOVIOUOU
avBpwnwv, {wwv aAAd Kal GAAWV cuoTatikwy (BLoAoykwy Kal XNUIKwv ouclwv) (Petrosyan et al,
1970, Kositsky et al 2001). H exmoumf kot kotaypadn moAU XapnAng évtaong dwrtoviwv
(Blopwtoviwv) amod 1o avBpwrivo cwpa, SLadopeTIKAG ouxvotnTaC yla KOs opyavo, sival pio
aKOua onpavtikn €voelen. (Cohen, Popp, 2003)

H BlomAnpodoptkn £xel Seiel OTL n emkowwvia- N yAwooa TO CWHATOC, €ival NAEKTPLKA Kol
XNUIKA. OL VEUPLKEC NAEKTPLKEC Sleyépoelg mepléxouv TANpodopia, oL BLOXNULKEC EVWOELG-
onuata meplExouvv mAnpodopia mpog ektéleon, Kwdlkomolnpévn otn Sour toug. Ta kOTTOpQ
elval yepata anodékteg tng mAnpodopiag (Uodoxeis) Kal TEPLEXOUV OAEC TIG AELTOUPYLKEC SOUEG
Kol Ta BLOXNULIKA LOVOTATIO HETAdPpAONG KoL HETAYWYNS TNS MAnpodoplag auThg oTov TupRva
Tpog ekTéAean evtoAng. (Evayyélou)

Ta nAektpopayvntika nedia petaBarlouv ) SLafatdtnTa TWV KUTTAPWY OE LOVTA, UE aUEnaon TG
el006ou aocPeotiov. Emiong petafalouv tnv ékdpoacn Twv yovidiwv Kal tnv petaBifaon
ONUOTOC OTO ECWTEPLKO TWV KUTTApwv.(Habash,2008)

AUo €idn payvntikwy mediwv €xouv Bpebel: Tou avBpwmou Kat dAwv £uplwv Oviwy, To omoio
TIOPAYETAL KOTA TN HETAKIVNON TWV LOVTWV OTa VEUPA, Kal TNG Aettoupylag TG Kapdldg Kot Tou
eykedpAAou, Kal To ynwo payvntiko nedio. Qaivetat otL ta Svo media alnAemdpolv Ko
eMNPEAIOUV TIG CWHOTIKEG SpaoTtnplotnteg Twv £uPBlwv. O Becker avadépel otL to ducLloloyikd
YALVO HOyVNTIKO TTESL0 £XEL ONUAVTIKO pOAO 0TN SLATHPNON TOU -CUVEXOUC PEVLATOC- GUOTILATOC
£AEYXOU TWV CWHATIKWY AELTOUPYLWV EVTOC TwV PUCLOAOYLKWYV opiwv. (Becker,1998)

To SQUID éxel emiong miotomoLroet Tnv UTapén cuveXoUC PEUATOC TTepLVeEUpLKOU Tiediou, To omolo,
Kuplwg otov eykédalo mapdyel otabepd payvnTika edia cuveXoUC peUUOTOC TNG TAEEWC TOU eVOC
SLOEKATOUUUPLOOTOU TNG EVTOONC TOU YEwHayvnTikoU mediou, mepimou 0.5 Gauss. MNelpdpata os
coAlykapla £xouv Seiel Tnv e€aptnon Twv BLopuBuwyY armo To yAvo payvntiko nedio.

H kUpla Sladlkaoia TG KUTTAPLKAG Slaipeong Katd TV omola Ta XPWHOCWHATH TOU KUTTOPOU
Slaonwvrtal kot guBuypappilovral kot Stavépovtal efiocou PeTafl Twv U0 KUTTApwv, Slapkel
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HOALC Alya Aemtd. Xpelaletal va mponynBouv diadopa pakpotepa otadla, éva amnd ta omnola sivat
o dumAaclaopog 6Aou Tou kuttapikol DNA. OAa ta otddia pall Stapkouv pia pépa. JUVEMWG, N
Kuttaptk avénon kat emdlopbwon, n omolia otnpiletal otn pUBULION TNG KUTTAPLKAG dlaipeong,
elval ouyxpoVIoUEVN LE To YALVO LayvnTiko medio. (Becker, 1998)

O Wever €kave £va Melpapa, yld va TApATnpnosel ThV €€APTNON Twv KUpLWV avOpwmvwyv
BlopuBuwv amod to yewpayvntikd medio. Anopovwoe dV0 opddeg avBpwnwv ce dUo UTIOYELD
dwudtia, amd ta omoia To £va NTAV AMOKAELOUEVO OO KABe SpaotnplotnTta EVOEIKTIKN TNG
mapodou Tou XpOvou, Kol TOo GAAO OTTOKAELCUEVO OO TOL TTPONYOUHEVA KoL ATIO TO YEWUAYVNTIKO
nedio. Alaniotwoe OtL KoL ota dUo dwudtia unnpée dlatapaxn Twv Blopubuwv, n omola oto
SwuatLo mou elxe amokAeioel To yewpayvnTiko nedio petadpaldtav we mapdtacn Twy pubpwy.
Otav oto dwpdtio autd e€€0eoe Toug eBslovtég os nedio cuyvotntog 10 Hz, (évtaon 0,025 V/cm)
dnAadn mapopoLo e To yhwo, n Statapayn Twv pubuwy amokataotadnke. (Becker, 1998)

Ou Aemtopepeic pehéteg mou £xouv yivel katadelkvuouv OTL OAa ta omovduAwtda Slabgtouv
TOPOUOLO HAYVNTIKO Opyavo otnv TepLOXn Tou nBuoeldol¢ KOATIOU, Kal TO Opyavo auTto
petaBiBalel xpovikd otolxeia BlopuBpol amnd Toug UKPOoTaAHoUg Tou YewpayvnTikou nediou oto
Kwvaplo. (Becker, 1998)

Emotipoveg otnv Ivéia amoddciocov va UETPOOUV TNV €MISpOOn TwV NAEKTPOUAYVNTIKWY
nedilwv Sladopwv ouxvotnTwy o avBpwrnoug. (Subrahmanyan et al, 1985). OL mapAUETPOL TTOU
Kateypadnoav, nAtav Kopdlokdg TaApdg, Tmieon, eykedaAlkd KOpato Kol emineda
veupodilofiBaoctwy oto aiua.

Mapatrpnoav OTL oL €BeAOVTEG €lxav TIG MEPLOCOTEPEC avVILOpAoel; os cuxvotnteg 0,01 Hz oe
OUVEXEC PEUMA KAL LE TIAPAYOUEVO PayvNTKO Ttedio 50 nT. Ta mapamavw ivol XapaKTNPLOTKA
TWV NUEPNOiWV SLAKUUAVOEWY TOU YewHayvNTIKoU Ttediou Kal el8IKA O TEPLOXA LE OVWHOALES
(Burke, Halberg, 2005).

Emtiong ol eEMIPPOEC TWV YEWOAVWHOALWY €Xouv UEAETNBEeL koL amod tov Dr. Persinger, 6mou o€ pia
amod TG £peUVeC ToU dlamiotwaoe tn olvdeon aveENynTwy BavATwy TOU HEYLOTOTIOLOUVTAL KOTA
™V avotoAr] tou NAlou, KoBwg oL SLAKUUAVOELS TOU YEWHAYVNTIKOU mediou kopudwvovtol
akpBwg mpLv TV avatoAn (Persinger, Psych, 1995).

JUudwva Pe Tov (6lo TOV ETILOTAMOVA, «OL XPOVIKEG Kal OL TIEPLPEPELAKEC SLOPOPOTIOLNTELS OTI
PUXOAOYIKEG Slepyaoieg £XOUV CUOXETIOTEL HE TPELG YEWAOYLKOUC TAPAYOVTEC: TA YEWXNULKA
XOPOKTNPLOTIKA, TIC YEWUAYVNTIKEG LETABOAEG, KAL TG TEKTOVIKEG TAOELG. ITOV YEWXNULIKO TOUEQ,
n nmapoucia xaAkoU, aAdoupiviou, Peuddapyupou, kat AiBlov pmopel va emnpedocel TV ouxvotnto
gudaviong Twv Slatapaxwv okEPNC, OMWGS N oXL{oPpPEVELA KaL N YEPOVTLKA dvola. AUTA Ta KOWa
otolxeia Bplokovral og oAAG edadn kal ota uTtdyeLa Udarta.

Ol yeWwUOyVNTIKEG avwpaliec €xouv cuoxetlotel pe auvénuévo ayyxog, Slatapaxég UTvou,
oAAoLwHEVN SLaBeon, Kal peyalutepn cuxvotnta epdavionc PuxLOTPLKWY ELoaywywVv. NMopodikEg
KOl TOTUKEG emubnuieg mopdfevwv Kal acuvnBlotwv cupmepldopwv €elvol KOWWVIOAOYLIKA
dawopeva, anod ta onola £xel apKeTEC Popég mponynOel avénon TG oelouLKAC SpaoTtnPLOTNTAS
O€ {La TIEPLOYXN, KoL GUVEEOVTAL LIE TNV TEKTOVIKI KOTATTOVNON).

132



MoMEC amd TIC OUYXPOVEG CUOCKETIOELG UETOEU YEWAOYLKWY TIOPAUETPWY KAl TNV ovBpwrtvn
oupumneplpopd ival epdavic péoa os Lotoplka dedopéva. Ta OMOTEAECUATA TWV YEWDUGCLKWVY Kall
VEWXNULKWV TIOPOUETPWY OtV avBpwrivn ocupmeplidpopd elval cuxvd mepimAoko kot Sev
QVLYVEUOVTOL ATTO TO TEPLOPLOUEVO TIESIO EDAPOYNG TWV TIEPLOCOTEPWY HEAETWV». (Persinger, 1987)

Eniong, o i6loc oupmepaivel Ot n eykedoAikr Asitoupyict MOU OXETI(ETOL HE TN OUVELdNON
ovtamokpivetal pe avemaiobntec aAAayEég oTn YewMOyvNnTikg dpactnplotnta. Metpwvtag to
QTITOTEAECHATO TWV 8LWV HETABOAWY OTO €PYAOTIPLO TOU, TlAPATAPNOE OTL eixav apeon enibpaon
NV NAeKTplKA gvaloBbnoia twv eykepallkwv KuTTtdpwv (Kal ot akpaio popdr mpokdlecav
ETUANTITIKEG KPLOELC) Kat emnpéalav Tn SuvatoTNTA CUYKEVIPWONG TWV ATOUWVY KATA TN SLapKeLa
NG pépag. Emélefe ota mMelpdpaTa TOU va avamapdayel Tn dlakupavon poayvntikou nedio twv 50
NT MOU GUVASEL e TIG SLAKUUAVOELS TTou TIpoKUTITOUV cuvhBwg otn duon.

EmBeBatwvel, 0Tl 6Aa ta avBpwriva Ovto eUoTi{ovtal HUE TO YEWUAYVNTIKO mebio, Kal sipaote
ouvdepévol Pe auto, KaBwg kot OAa ta Ssutepelovta TEedia TOU TPOKUTITOUV amd autr TN
ouvbeon. Q¢ amotéAeopa, TMOAU LUKPEG alayEG oTnv SpactnpLloTnTa Tou yewpayvnTkoL nediou
ennpealouv dpeoa TNV avBpwrivn BloAoyia, kal Snuioupyolv Tn duvatotnta yla oAAayr otnv
eykedaAlkn SpaoctnplotnTa KAmolou Xwplc va to cuveldnrtomnolel. (Persinger, 1983)

O vewduolkog Andrei Apostol, xpnoluomnoinoe pia 81K} TOU GUOKEUN TOU WETPA Tov aplBuo
OUCTIA0EWV TWV HUWV ot €Belovtég, KaBwg autol Petaklvouviav oe SLadOopPeTIKA YEWAOYLKA
umoBaBpa. Ta anoteAéopata £6el€av SlaoTtaupoUuevn avadopd TwV YUKWV CUCTIAOEWY, TWV
BapuTIKWV AVWUOALWY KoL TwV YEWAOYLIKWY Topwv. (Apostol, 1996)

‘Eva Loxupod mapadelypa yewavwpaliag ival to Asyopuevo Cliff of Tears, pio meployn otnv Bopela
AUEPLKN, OTOU HETA amO OXOALO ETUOKEMTWV TOPATNPAONKE OTL oL AVOPEC EMIOKEMTEG
pvoppayovacav, evw ot yuvaikeg gixav Eadvikr eppnvoppola. O David Barron, &teuBuvtrg tou
Gungyswamp Swamp oto Connecticut, anoddoios va Sie€ayel £va neipapa pe 20 eBeAovtég Kal
VOOOKOUEG, OToU mapatnpnbnke onuovtikn Stadopd oTnv aptneLOK Tieon UETA and £kBeon
Toug otnv neploxn. (Burke, Halberg, 2005)

O Dr. Debertolis peAetwvtog Tov TOHEA TNG OPYOLOAKOUOTIKAG, TIAPATAPNOE OTL UTIAPYOUV
OUYKEKPLUEVEG OUXVOTNTEC TIOU QVIXVEUOVTAL OF QPXQAi0t HVNUELD KAl CUUTMEPAVE OTL OL OUTEC
Kupaivovtal kupiwg petaéy 90-120 Hz (my ota veoABikd pvnpeia tg Eupwnng (my AyyAla,
IpAavdia, ItaAia, MdaAta). YiEBahe Aowmov pe tnv opdda tou €0eAoVTEg 08 QUTEC TIG CUXVOTNTEG,
Tautoxpova efetaloviag toug Ue nAektpoeykedpaloypadnua EGG, kal dlamiotwoe OtL UTHpEE
EMIKPATNON Kal €vtovn SpaoctnplotnTa OToV UETWILAio f Woko AoBo xwplc emikpdtnon tou
Kamolou eykedaAikol nuiodaiplou katd tn Slapkela tng €kBeong. (Debertolis et al, 2014)

O Dr. Cook, ylatpdg, emiong Siamiotwoe tn olvdeon tomoBeciag, apPXLTEKTOVIKAG Kal
enibpaong otn Pwoloyia. e SLAPOPEC OPXALOOKOUOTIKEG E£PEUVEC TPOIOTOPLKWY, Kol
HEYAALOKWY SOUWV €VIOMIOE OKOUGTLKOUG OUVIOVIOHOUG Of ouXVOTNTeG amd 95-120 Hz,
laitepa kovtd 110-12 Hz, mou avtimpoownevouv To avBpwrivo Gwvntiko gUpog. e éva
TUAOTIKO Tpoypappa, 30 uyleic eviAlkeg ektéBnkav og 90, 100, 110, 120, kat 130 Hz, evw n
eykedalikn Spaotnplotnta mapakohouBnOnke pe nAektpoeykedbaloypadbnua (EEG). H
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Sdpaotnplotnta otnv aplotepn kpotadikn meploxn PpEOnke va elval onpavikd xopunAotepn
ota 110 Hz amd 6, T oe GAAe¢ ocuyvotntec. EmumpooBétwe, to pOTIO TWV ACUPUETPNG
6paoTnPLOTNTAC TAVW Qmd TOV TPOMETWILAIO ¢GAold peTatomiotnke, amd uvPnAotepn
5paoTNPLOTNTA OTA APLOTEPA OTLC MEPLOCOTEPEG OUXVOTNTEG, o defld Kuplapyla ota 110 Hz.
Autd Ta supnuata €ivol CUPBATA PE TN OXETIKA QTEVEPYOTOLNON TWV KEVIPWYV YAWOOOG Kol
gl METATOMION OTNV TPOUETWTala Spaoctnplotnta mou Hmopesl vo oxetilovtal HE TN
ouvalodnuartikr enefepyaoia. Autd ta evdladEpovta MIAOTIKA EUpAUATA AUTA uTtoSnAWvVouV
OTL Ol CUXVOTNTEG TWV opxaiwv SOUWV UMOopel va emnpedoouv thv avBpwrivn eykedpaAlkn
Aettoupyla. (Cook et Al, 2008)

O Dharmatikari opilel wg yewnabntikég {wveg, TOMOUC MAVW OTN YN YVWOTOUG yla TPOKANGoN
Bepdtwy vyeiag. O (6log Kal n opdda tou £kovav PETPHOEL O ATOMA OF Hia yewmaOnTikn Kot
pLo ouSetepn Lwvn, KAL TA ATIOTEAECHOTO TAV OTL TO NAEKTPLIKO SUVAULKO TOU OWUATOC auéndnke
KOl N avTlotaon Tou €pUAToC HELWBNKE OTav eKTEBNKAV og yewnmadntiky {wvn, CUYKPLTIKA LE
v oub£tepn {wvn.(Dharmatikari et al, 2011)

O Dr. Aschoff, ylatpdg, Atov 0 MPWTOG OV £KOVE XPrON TWV NAEKTPOUOYVNTIKWY TOAQVIWOEWY
TOU aipatog, mou elval HETPAOLUEG amo éva amAO TeotT aipatrog. Meta amd 20.000 teor,
TAPATAPNOCE OTL ATOMA HE NAEKTPOUAYVNTIKA TaAavioUpevo aipa fovoav xwpi¢ e€aipeon oe
Slatapayuévn yewmnadntikr {wvn, €ite 0To YWpPo UTIVOU N OTO XWPO Epyaciag Touc. Ta AToua TIou
glyav LOVO payvnTIKA TAAQVTOUHEVO aipa Sev ixav ektebel o yewmadnTikn dtatapayn Kot ATav
uyl. E€attiag Tou otpeg amod pelpa Kol aktwoBoAla Tng yewnmadntikng {wvng, To aipa XAvel
duolky tou Sopn Kol TMOAWVETAL NAEKTPIKA OTO aviiBeto onua. Emiong avoadépel OTL n
OKTWVOPBOAlO VETpoOViwv TOU evtomiletal Ot YewmnaBNnTkEG {WVEC, UTTOPEL val TIPOKOAECEL
HeTaAAGEELG oTa kKUTTOpOA. (Bachler, 1976)

O Dr. Hacker, eniong ywatpog, avadepel otL ta Stopnkn Babuwtd kvuota eival n altia mou
npokaAel ocupntwpotoa otn Bloloyia, oe Sladopetikég tonobecieq. Mall pe tv opada Tou,
Sle€nyayav mepaparta Le xprion cuotiuotog GDV (Gas Discharge Visualization) tou Dr. Korotkov
Kol mapaAAnAa kavovtag PeTpnoslg Avoooodalpivng-A (IgA) kat A-ApuAdong. Ta amoteAéopata
ATav o€ amoAuTn appovia, kabwg oe uPpnAdotepn GDV Mean Area n IgA ntav uvyPnAotepn,
eVOEIKTIKO XaAApwaoNnG, Kol OTIC yewmadnTikég (wveg HE xaunAotepn GDV Mean Area, n A-
apuAdon ntav uPnAoTepn, eVSELKTIKO Katdotaong otpeC. Ta Staypaupata Corona Discharge tou
GDV ¢€éellav otnv mepintwon tng £kBeong otn yewmadntiky {wvn amoduvdpwon Tou
0VOOOTIOLNTLKOU CUCTHUATOC KAl TNG Asttoupylag emiduong.

H apyaia péBodog yla emthoyr] €vOg TOMOU Yyl TNV Kotolkia Bewpeitalt n mopouocia
BAauvwy, To XpWHA TNG VNG, N TAPOUCILA TWV USATIKWY CUCTNUATWY KAl oL aVATITUEN TWV SEVTPWV.
Emtiong o otafAlopdg {wwv oToV TIPOTEWVOUEVO XWPO KAL N apatnpnon tg cuumepldopag Kat
TNG UYELOG TOUC YyLOL OPLOUEVO XPOVIKO Slaotnua (Bradna, 2002).

Mpodavwg, ol yewnaboyoveg {wveg Sev emnpedlouv LOVo Tov avBpwrmo, aAAd OAa ta €idn twv
{wwv, Twv dutwy, PUKATwY Kal Paktnplwv (Gerhard, 2008, Dubrov, 2008, Von Pohl, 1993,
Gak,2008).
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To 1947, o H. L. Yeagley oto Journal of Applied Physics £6el€e OTL Ta TEPLOTEPLAL £XOUV HAYVNTIKA
alobnon mou TOUG ETUTPEMEL va  XPNOLUOTOWOUV TO YEWHAYVNTIKO mebio OnMwg €eEelg
xpnotpomoloUpe tnv nuéida. (Yeagley, 1947). Mayvntikol kpuotaAlol €xouv BpeBei oxedov oe
OAa Ta {wa mou XpNoLomoLolV To Yo payvntiko nedio yia mhorynon. (Long, 1991). Eniong n
mapouasia apvNTIKWVY LOVTWY aufAvel CnUAVIIKA TV avantuén kal anodoon twv ¢dutwv (Kruger,
Yamaguchi, 1983).

5.0 Apyaiot vaoi

AvaAlovtag opyaio pvnueia otnv EAAGSQ Kal OTo €efWTEPIKO, MOpATNPELTAL OTL KaATd
mAsloPndeia elval TOMOBETNUEVOL OE TIEPLOXEC UE EVTOVEG YEWPUOLKEG OVWHLOALEC.

MeyaABika pvnueia kat Métpvot kUKAoL o Stadopec YwPeS TnG Evpwring mapouaotalouv uPnAn
ouoxétion petafl tomoBeoiag Kal YewAoylkwy Kal YewdUuoKwy emippowv. H katnyoplomoinon
Kol TaglvOunon TOUG HECW YEWHAYVNTIKWY XAPTWV, padoviou, HAyvNTIKWV XApTwv, XAPTEG
Baputntag, yewAoywkoUlg XAPTEC, XAPTEG OUPAVIOU, XAPTEC Ypavitn, XAPTEG YA aktvoBoAlag,
TIUPLYEVWY TIETpWHATWY (ypavitn, ypavodiopitn, tonalite) kal ndolOTELOKWY TMETPWHATWY,
USPOYEWAOYIKOUC XAPTEC KOL XAPTEC PpNyUATwWY Sivel pia onuavtikn Baon dsdopévwy yla tnv
avaAuon tng tonoBbeoiag Twv pvnueiwv amnod moANEG TAEUPEG.

Eniong mpoteivovtal cav ot mBaveg Aettoupyieg Twv apxalwv pvnueiwy, Kot el8LKOTEPA, 0 pOAOG
TWV YEWDUOIKWY aVWHOALWY, OTIC HUCTLKLOTIKEG EUTELpieg, TN Beparmeia Kal tnv evioxuon tng
OQVATITUENG TWV CTIOPWV.
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