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ABSTRACT

Before the industrial era the natural electro-magnetic background was formed by so called space weather and
radioactive dissolution process taking place inside the Earth. Nowadays, due to sustainably increasing
anthropogenic load, a process of overall change is observed in the parameters of the environment we live in.
The process takes place all over the Earth, especially in areas of dense urbanization, where negative
sociological and physiological influences of the technical progress on the global population as well as on
individual groups of people are especially felt. This global problem has many aspects and among them is the
study of adaptation ability of the population living in the conditions of unnatural changes of the
electromagnetic background, the essential element of which is a comparative analysis of background diseases
of population, for example, it is already well known that the correlation effect of geomagnetic storms, which
is one of the global impact of rapid change in the space weather, has an influence on the deterioration of the
health state in population with cardiovascular pathologies. In our opinion, revealing physiological mechanism
of this correlation, together with the effects of the processes taking place on the surface of the sun, requires to
study physiological effects of the locally variable natural electromagnetic background caused by the influence
of geomagnetic anomalies on the Earth. In this regard a comparative analysis of the preliminary medical data
of the aboriginal population of the resort area of Tskaltsminda-Ureki local geomagnetic anomaly zone and
the population of Telavi region, which is a calmer area in geomagnetic point of view, appears deeply
interesting. According to the obtained results the combination of the characteristics of the Tskaltsminda-Ureki
geomagnetic anomaly area with the cosmic factors characteristic of the sea coast, probably has a positive
influence on the population. According to extrapolation of this conclusion we can generally speak on positive
therapeutic effect on the people, who make short-term visits to the Tskaltsminda-Ureki resort zone for
recreation and treating purposes.
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Preamble. We may imagine the Earth as a homogenous sphere, on the surface of which perturbations of its
own magnetic field (so called “geomagnetic dynamo”) induction permanently takes place. This effect is caused
by various geological and cosmic mechanisms, which provide conditions for local, regional and global
geomagnetic anomalies. Therefore, generally, the magnetic field of the Earth is a superposition of normal and
anomalous magnetic fields. Except rare cases the intensity of the first, i.e. the regular component of
geomagnetic field considerably exceeds the intensity of the other. The exception is some big anomalies, the
geological structures of which are provided by the existence of vast fragments of iron ores. The field of a
homogenously magnetized sphere plus continental scale anomalous field (e.g., magnetic fields in polar areas)
is called the normal, i.e. the main magnetic field of the Earth. This field is characterized by so called normal
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gradients of geomagnetic field in dipole approximation, for example, East Europe is characterized by normal
horizontal component gradient ~ [2 - 7] nT/km.

Significant deviation from normal geomagnetic field refers to existence of regional or local
geomagnetic anomaly. Their classification is to some extent conditional and is firstly evaluated according to
the area of the anomaly. Therefore, the value of the regional magnetic anomaly of Georgia is commensurable
to the local magnetic anomaly characteristic of Russia. Thus, the local magnetic anomaly in Georgia
corresponds to micro anomalies in Russia, Kazakhstan or Canada, i.e., any country that coves a vast territory.
The value and orographic properties of a magnetic anomaly depend on the degree of rock magnetization, which
is determined by physical properties of rocks. Therefore, as a rule, magnetic anomalies are caused by existence
of fragments of rocks with different magnetic absorption. The magnetic field of the Earth is characterized by
so called century movement, i.e., normal geomagnetic field induction in a given space point varies along time
that is associated with magnetic pole drift as well as the variation of the “geomagnetic dynamo” parameters

inside the Earth. Besides the century movement, which has its characteristic value =~ [20+140] nT and

characteristic time interval — several decades, geomagnetic field shows short-term variations that are caused
by external, i.e., cosmic factors. These variations are expressed as sporadic magnetic storms and regular
annual, diurnal and short-term (from seconds to 2-10 minutes) periodic oscillations with intensities /1-10/ nT.

It is known that the natural low frequency electromagnetic background is formed by various type
waves generated in the near-Earth cosmic space. The intensity and conditions of distributing over the Earth
surface of these waves depend on the geomagnetic activity. In calm and less perturbed conditions the self-
oscillation frequency spectrum of the Earth magnetosphere, the gigantic magnetic layer, is clearly manifested
practically without any distortion. Individual modes constituent of integral wave spectrum of the geomagnetic
field variation on the Earth are separated as regular and irregular geomagnetic pulsations and ultra low
frequency (ULF) and very low frequency (VLF) electromagnetic oscillations. It is known that geomagnetic
pulsation frequency spectrum is composed of six basic regular pulsations Pc1 — Pc6 and each of them has a
frequency interval with its maximum probable value characteristic of the given latitude line, for example,
appearance of regular short-term pulsations, which belong to Pc1- Pc3, is more probable in low and medium
latitudes than in high latitudes. Besides, distribution of the shortest-term Pc1 regular geomagnetic pulsations
from the ionospheric levels to the Earth surface in calm conditions is maximally probable in the sea coastline
area, where the wave-conductive system lonosphere-Earth is especially effective [1].

Unlike geomagnetic pulsations, which can be considered as manifestation of magneto-hydrodynamic
self-oscillations of magnetosphere resonator, the source of generation of very low or ultra low electromagnetic
waves is kinetic effect, which develops as a result of cyclotron instability of the plasma medium inside the
magnetosphere. Activity of magnetospheric resonator may be caused due to a rapid change of solar wind
pressure, i.e., a global mechanical impulse, whereas in inner magnetospheric plasma it is sufficient to satisfy
certain criteria for activation of cyclotron oscillations. Usually, it occurs in some radiation belt of the plasma
reservoir of the magnetosphere, e.g., ionosphere. The same phenomenon can serve as a generator of
electromagnetic waves. However, as it turned out, appearance of ULF (VLF) waves inside the magnetosphere
is rarer than activation of geomagnetic pulsations. Moreover, very low frequency electromagnetic radiation is
usually modulated by short-term geomagnetic pulsations [1].

It is known that a certain interval of low frequency magnetospheric electromagnetic radiation spectrum
/200-30000/ is practically compatible with the frequency diapason characteristic of human auditory perception
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[2]. Itis also interesting that the minimum of frequency spectrum of these waves only by half an order exceeds
the frequency of industrial electromagnetic wave, which is 50 Hz. Therefore, we may consider that due to the
influence of technological electromagnetic field with industrial frequency, the population actually has to be in
environment similar to the one, where the inhabitants permanently live in the conditions with high probability
that cosmic ULF and VLF radiation reaches the Earth surface. It is noteworthy that like Pc1-Pc2 geomagnetic
pulsations, in the magnetospheric ULF and VLF electromagnetic wave spectrum as well, there are such
oscillations, the frequencies of which coincide with some human endogenic rhythm. It is acceptable that by
means of auditory sensors or via central nerve system they make influence on human organism. Therefore, we
may consider that like geomagnetic pulsation, ULF and VLF electromagnetic waves may have a triggering
function of vital processes taking place inside the human body [3].

The regional geomagnetic anomaly in Guria. On the territory of Georgia the value of normal
geomagnetic field anomaly perturbation has the following classification: 1. weak magnetic anomaly, i.e.,
deviation from the main characteristic geomagnetic field induction value in interval by [100-500] nT; 2.
medium magnetic anomaly — deviation by more than [500-1000] nT; 3. strong magnetic anomaly — deviation
by more than 1000 nT. It is noteworthy that deviation from normal field may be both increasing as well as
decreasing. In case deviation is positive the magnetic field induction expression takes place and when
otherwise then depression is observed. On the territory of Georgia there have been revealed several such
anomalies, among which are the regional geomagnetic anomalies of Adjara and Guria. The Tskaltsminda-
Ureki-Ompareti local geomagnetic anomaly is a constituent part of the latter and it was for the first time
discovered and studied by Prof. Mikheil Nodia. In the 30s of the past century he was heading several long-
term geophysical expeditions with the purpose to prospect oil ores in Ompareti. The general results of the
expedition were further proved by a large-scale geomagnetic aerial survey organized by the Oil Production
Agency of the former USSR in 60-70s. It is natural that there had been no instrumental measurement data on
the geomagnetic field of the mountain part of Adjara-Guria before the expedition lead by M. Nodia. Therefore,
he had only historical information on the existence of iron and metal mines in Guria, namely in the areas of
Chonchkhati dating back to the early era to the late medieval times. Similar information was about
Mountainous Adjara, where weapon manufacture was well developed in some gorges. Naturally, it could not
have been possible without having local metallurgical raw materials. Besides the historical data there was also
a visible sign of high concentration of magnetite in the mountain rocks washed off by the river Supsa and it
was visible all over the valley of the river Supsa from the very source to the estuary. Therefore, the first
expedition, taking into account the geomagnetic equipment accuracy of that time, made a maximally detailed
plan of the areas of the Supsa estuary and some territory of the sea coastline from Kobuleti to Grigoleti. During
the first expedition only single, the vertical component of geomagnetic field was measured and further the
horizontal component was also added. Due to the big size and insufficient stability during working process in
field of so called Schmidt magnetic scales, a magnetometer of that time, a task of geomagnetic planning was
very labour-intesive and required quite a substantial amount of time. In spite of that the Schmidt magnetometer
accuracy appeared sufficient for quite clearly distinguishing the anomalous values of the geomagnetic field it
turned out that the value characteristic of the magnetic anomaly exceeded the threshold of the equipment
sensitivity approximately by at least two orders and more: £10 nT. They mainly used the longitudinal profiling
method with an interval of 100 m., though, in those areas, where it was possible to close rectangular frames,
i.e., construct the main element of the grid method, Mikheil Nodia used the opportunity everywhere. Despite
that, due to objective reasons mainly associated with swampiness of the coastline, the area of the territory
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planned by the grid method turned out to be much less than that of the territory planned by longitudinal
profiling method [4-6]. It is noteworthy that except rare cases in modern conditions it is practically impossible
to repeat the geomagnetic profiles constructed by M. Nodia by modern equipment due to the population
increase and building of different urban constructions, among them significant industrial structures, e.g., the
Supsa Terminal in the Tskaltsminda-Ureki-Ompareti zone.

The local magneto-electrical anomaly in Tskaltsminda-Ureki. A long-term geomagnetic
expedition organized by Institute of Geophysics on this territory began in 1991 and lasted during 1999-2006.
During the expedition process a detailed planning of the local magnetic anomaly territories of Tskaltsminda-
Ureki (nowadays “Hope Town’) and Ompareti was conducted by areal grid method with interval 10 m (Pic.1).
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Pic.1. The local magneto-electrical anomaly in Tskaltsminda-Ureki.

As a result of the boundary originated due to the urban changes the micro anomaly of Ompareti was
considered as an individual segment of the main local geomagnetic anomaly. They used field magnetometer
M-203, by which the absolute vector value T of the magnetic field induction of the Earth is measured. Besides
determining the topological image of the geomagnetic field in the Tskaltsminda-Ureki zone, in order to reveal
the deep geologic structure of the territory, at the last stage of the expedition a detailed electrometric survey
by means of vertical sighting method was also conducted. It appeared that the central area of the geomagnetic
anomaly (so called “Hope Town”) is characterized with particular inhomogeneity in electric resistance that
probably must have been caused due to large fragments of iron-bearing rocks in the sea coastline zone. Such
a structure, taking into account sea water leakage into the porous medium, must be in high probability causing
a permanent effect of electric polarization and physical phenomena associated with it. Therefore, we consider
that this area is anomalous in regard to not only geomagnetic but also geo-electrical point of view.
Consequently, the anomaly must be called a local magneto-geo-electrical anomaly. It is characterized with low
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absolute intensity, though clear gradients of geomagnetic field together with variable geo-electrical field are
also observed. Thus, all the above mentioned together with healthy climatic characteristics, apparently
condition particular ecology of this zone. There is a joint activity of several natural factors, namely: sand rich
in magnetite, taken down by the river Supsa from the mountains of Guria and Adjara to the porous medium of
the beach area; leakage (hydration) of sea water into the coastline; possibility of magneto-hydro-dynamic
(MHD) effect generation, as a result of which systematic generation of bound and free polarized charges
becomes possible. Under the influence of the variable electrical field generated in such inhomogeneously
polarized environment an effect of large-scale (integral) dipole electrical and magnetic moments may arise in
the anomaly area. In the area, probably, relaxation of free charges may take place as a result of closing of
telluric current circuit generated due to seismic processes developed under the sea in the anomalous zone. In
such conditions very low frequency (VLF) surface electromagnetic radiation may generate in the anomaly
area. Its characteristic frequency diapason, according to the measures of the anomalous area, must probably
be /103-106/ Hz. It is not excluded that in certain cases VLF electromagnetic radiation can be so strong that it
may cause local perturbation in the thermo-dynamical and electrical parameters of the atmosphere [7, 8].

The medico-biological aspect. The purpose of comparative analysis of background health data of
population living at different places is to verify normal and pathological endemic criteria. In conditions of
increasing technogenic load on the environment this issue is considered as a significant aspect of ecological
problem for the mankind [9]. It is natural that in this regard, populations in big cities live in particular
conditions, which are distinctly different from the usual natural conditions in pre-industrial era. However,
population of some certain places might have been under same conditions as in big cities. In regards to
electromagnetic background of the Tskaltsminda-Ureki magneto-geo-electrical anomaly zone, which is under
high urban load, belongs to the list of such places. Probably, the unique geophysical characteristics determining
its value as of a resort, make certain influence on the parameters characteristic of the health of the aborigine
population.

It is known that the intensity of the signal that induces parametric resonance phenomenon, i.e., the
trigger amplitude, does not have any real meaning. In the case of a living organism the parameter of the
activation factor, e.g., electromagnetic wave, which is to coincide with some cyclic function characteristic of
organism, is wave signal frequency [2, 10]. As a result of stochastic resonance inside a human body,
desynchronization of internal biological rhythms may take place in order to reduce them to a single basic
frequency. According to one of hypothesis, such an effect may turn out destructive for the human body, which
is diseased or under stress. This is proved by the result obtained after statistical analysis of great number of
medical data, which shows tight correlation between global magnetic storms and increased frequency of
myocardial infarction, also cerebrovascular accident and lethal ends caused by them [10]. Itis logical to assume
that such correlation may take place due to anomalous changes in rhythmic process determining the living
process of human body, like heart-beating and breathing frequencies. It is noteworthy that the frequencies
characteristic of Pcl - Pc2 geomagnetic pulsations /1 — 0.1/ Hz are in the frequency variation diapason of these
very vital characteristics. Pcl pulsations are sometimes observed in calm geomagnetic conditions, though they
almost always accompany global geomagnetic storms, when negative conclusions of cardiovascular diseases
are especially increased. Therefore, it is assumed that such type of pulsations may cause stochastic resonance
effect in a human body [10]. It is noteworthy that in formation of natural electromagnetic background, besides
geomagnetic pulsations, ULF and VLF electromagnetic waves with much higher frequency spectrum than
pulsations have a great role and these waves are often modulated by geomagnetic pulsations.
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The question whether natural geomagnetic radiation from environment is a permanent negative
influence factor for the human body has two existential aspects: medico-physiological and social. Generally,
the justice of such assumption must be proved by numerous and versatile research results. In our opinion one
of certain cases of such assumption may be manifested by the comparative image based on comparative
statistical analysis of the local medical information conducted by us. For this purpose we used the data of the
Statistics Agency of Georgia on the Tskaltsminda-Ureki zone and highly populated Telavi region, which is
geographically considerably distant and distinguished with its natural conditions from the former. At the same
time, at both places, besides the statistical analysis of the preliminary medical information from the healthcare
board, a sampling survey by a method of filling out a special questionnaire was conducted on the population.
The results revealed quite complete general information involving both male and female aborigine population
of all age groups. Namely, there were individual data from 200 residents in 2006 in Ureki. Similarly, by
maintaining the correctness of the research method a sampling survey was carried out on the population of
Telavi region. Further the results were reconciled with the data of medical archives. Finally, the database of
both places included quite wide groups of individuals: Ureki -869 residents, Telavi — 42 789 residents.

Within the framework of the research special interest was taken on separation of the population with
health problems within the aborigine residents without referring to degree of disease (low, medium, high).
According to methodic the sum of individuals having any type of health problems was equal to 100%. The
next step was determining the shares of the diseases, initiation or deterioration of which, with high probability,
might associate with triggering effect of geomagnetic pulsations or very low frequency electromagnetic
radiation. The diseases were classified in four groups: endocrine diseases, diseases of nervous and sensory
system, cardiovascular diseases and respiratory system diseases. The comparative statistical analysis showed
significant difference only in the correlation data of endocrine system diseases:

Diseases in the Tskaltsminda-Ureki zone:
Endocrine system — 6.6 %
Nervous system and sensory organs — 4.5 %
Cardiovascular system — 15 %
Respiratory organs — 13 %
Diseases in Telavi region:
Endocrine system — 35 %
Nervous system and sensory organs — 4.5 %
Cardiovascular system — 15 %
Respiratory organs — 20 %

At the same time, we used the correlation characteristics of the same disease groups for comparison
for entire Georgia:

Endocrine system — 8.76 %

Nervous system and sensory organs — 10.29 %

Cardiovascular system — 20 %

Respiratory organs — 20.93 %

The obtained results clearly show that correlation statistical indicators of all groups determined
according to all three databases, excluding one disease group, are similar. Namely, it turned out that the
inhabitants of the magneto-geo-electrical anomaly zone of Tskaltsminda-Ureki, in regards to endocrine
diseases are in a considerably better state than the population of Telavi region with calmer natural
electromagnetic background. This result appeared to be unexpected as far as according to the opinion
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distributed within the circle of medics any kind of electromagnetic radiation, like high-frequency (penetrating
radiation) as well as ULF and VLF electromagnetic waves, must have extremely negative influence on
functioning of cardiovascular and endocrine systems of human body.

Conclusion.

As a result of carrying out a many-year complex expedition, quite a vast complete database of
observations was established by Institute of Geophysics. On the basis of interpretation of these data a
theoretical model of the local magneto-geo-electrical anomaly of Tskaltsminda-Ureki, the physical image
corresponding of which covers the whole resort zone between the estuaries of the rivers Supsa and Natanebi
including the territories of Shekvetili and the camping area, was constructed [7, 8]. According to the model
the area of the anomalous geophysical parameters are probably distributed also in the direction of the sea,
where in early era a paleo-estuary of the river Supsa was located.

In the viewpoint of fundamental researches of human physiology, taking into account general
characteristics of medical information and conditionality of individual data it would be probably reasonable to
carry out long-term physiological and epidemiological monitoring of the constitution parameters and
functional indicators, especially cardiovascular system as one of the main determinants of adaptation potentials
of human organism among valid groups of the aboriginal healthy population of the resort zone.

Such local studies may reveal the physiological effect of permanent influence caused by apparent
inhomogeneity of the geomagnetic field.
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O cBs3u ¢ puznoa0rn4eckoM 3G PeKToOM MATHUTO-IJIEKTPUIECKOU

anomasnu HkaauMuHaa-yYpexku

3.A. Kepeceanaze, M.A. Jlomoypu, M.C. Uxurynunze, H.U. ZKon:konanse

Pe3rome

Jlo uHIyCTpUanbHOW O3pBl €CTECTBEHHBIM JJIEKTPOMATHUTHBIA (OH (OPMUPOBAIICS TaK Ha3bIBAEMOW
KOCMHMYECKOH IOT0JI0M U TIPOIECCOM PaIMOaKTUBHOIO pacmaja, IPOUCXOISIINM BHYTpY 3eMiu. B HacTosIee
BpeMsl B CBSI3M C HEYKJIOHHO BO3pACTAlOIICH aHTPOIOICHHON Harpy3Kod HaOJIIOJIaeTCs MPOIEeCcC OOIIero
M3MEHEHUS TapaMeTPOB OKPYKAIOIIEH CPe/Ibl, B KOTOPOM MBI )KHBEM. DTOT MPOIIECC 3aTPAruBacT BCIO 3EMITIO,
B TIEpBYIO OdYepeAb paloOHBI C BBICOKON ypOaHHM3almen, rie OCOOCHHO CYIECTBEHHO HETaTHBHOE
COLIMOJIOTHYECKOE U (PU3HOIOTUIECKOE BO3JIEMCTBHE TEXHUIECKOTO ITPOrpecca Kak B rI100albHOM MacIiTade
Ha BCE HacelieHHe, TaK W Ha OTAENbHBbIE TPYMII IIoAei. DTa riodansHas mpobjemMa WMeeT MHOXKECTBO
ACTMEKTOB U CPEIM HUX M3YUYCHUE aaNTallMOHHBIX BO3MOXXHOCTEH HACEJICHHUS, TPOKUBAIOIIETO B YCIOBHSIX
HECCTECTBCHHBIX M3MEHEHHUH 3JIEKTPOMArHUTHOTO ()OHA, HEOTHEMJIEMBIM 3JIEMEHTOM KOTOPOIO SIBJISETCS
CpaBHUTEJBHBIM aHaM3 (OHOBBIX 3a00JIeBaHMI HACEJCHHWS, HampuMmep, YKe XOpOIIO H3BECTHO, YTO
KOPPEISIIIHOHHBIN 3()(PEKT reOMarHUTHBIX Oypb, SIBISIOMIUICS OJHUM U3 TII00ANBHBIX TIOCIECTBUI OBICTPOI
CMEHbl KOCMHUYECKOM TMOroJbl, OKa3blBaeT BIMSHUE HA YXYIIICHHE COCTOSIHHSI 3I0POBbSl HACEIECHUS C
CePIEYHO-COCYAUCTRIMY TMaTojorusiMu. [lo HameMy MHEHWIO, BBISBICHHE (DH3HOIOTHYECKOTO MEXaHH3Ma
STOW CBSI3W, HAPSy C BIUSHUEM IPOIIECCOB, MPOUCXOASIINX Ha ToBepXHOCTH CONHIA, TpeOyeT U3ydeHHs
¢usnonornyeckux 3O(HEKTOB  JIOKAIBHO HW3MEHUMBOTO  MPHPOJHOIO  3JCKTPOMArHUTHOro  (hoHa,
00YyCJIOBJIGHHOTO BJIMSIHUEM TI'€OMAarHMTHBIX aHOMaiuii Ha 3emiie. B CBsI3u ¢ 3TUM OOJIBIIONH HHTEpeC
MIPEACTABISICT CPABHUTENBHBIN aHAIN3 MPEABAPUTEIHHBIX MEIUITMHCKUX JTAHHBIX a0OPUTEHHOTO HACCICHHS
KypopTHO# 30HBI Llkanumunna-YpeKuHCKONH JIOKaJbHOM I€OMAarHUTHOM aHOMAJbHON 30HBI U HACEICHUS
0oJiee CIIOKOMHOTO B T€OMarHUTHOM OTHOIIeHHH paiioHa TenmaBu. CoriacHO MONYYEHHBIM pe3yNbTaTam,
coueTaHWe XapakTepucTuk LlkammuHma-Ypekckoi 00JacTH T€OMarHUTHOW aHOMAllMU ¢ KOCMHYECKUMHU
(hakTOpamMu, XapaKTEPHBIMH IS MOPCKOTO MTOOEPEXKbs, BEPOITHO, OKA3hIBAET MOJIOKUTEILHOE BIIMSIHUC HA
HaceJeHuE. DKCTPAITOMPYs ATOT BBIBOJ, MOJKHO B IICJIOM TOBOPHUTH O TMOJIOKUTEIEHOM TEPAIeBTUICCKOM
BO3JEHCTBUM Ha JIIOJIEM, COBEPIIAIOIIMX KPAaTKOBPEMEHHbIE IMOCEHIEHUS KYpOpTHOW 30HBI l[xamimuuia-

Ypeku ¢ 1e4ebH0-03J0POBUTETHHBIMU IIEISIMHU.
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