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CORRELATION OF THE CHANGES IN GEOMAGNETIC INVERSION
EREQUENCY WITH THE EUSTATIC FLUCTUATIONS OF THE OCEAN
LEVEL AND GLOBAL PHASES OF COMPRESSIONAL AND EXTENSIO-

NAL CRUST DEFORMATIONS INTENSIFICATION DURING LATE MESO-
ZOIC AND CENOZOIC IN THE LIGHT OF GEOPULSATION CONCEPT1

by
Evgeni Evgenievich Milanovsky

For the last 180 min. y. the correlation in time is established between the changes in the geomag-
netic reversals frequency, eustatic fluctuations of the ocean level and global scale changes in the regime of
tectonic deformations of the Earth crust. The phases characterised with frequent geomagnetic inversions
coincide with the moments of sharp falls of ocean level, global phases of compressional deformations in-
tensification ("phases of folding"). More prolonged phases characterised with rare geomagnetic inversions
of their absence are correlated with the rises of ocean level, global phases of extensional deformations in-
tensification ("phases of rifting") and phases of basaltic volcanism activation. The geomagnetic reversals
are connected with the processes operating in the upper, liquid core and near core tnantle boundary. The
assumption is expressed that in the course of deep processes, proceeded in these deepest geospheres, the
small changes in the Earth's core volume have taken place which caused the periodical changes in the
stress conditions in the mantle and crust, altemation of the phases of global intensification of extensional
and compressional deformations in the crust, tectonoeustatic fluctuations of the ocean level and some peri-
odical changes (pulsations) of the Earth's volume on the whole.

Key words: geomagnetic inversions, eustatic fluctuations, crust deformations, Geotectonic, Mesozoic, Ce-
nozoic, geopulsation concept.

INTRODUCTION

Problem of correlation in time of the changes of geomagnetic field parameters wvith
different geological events and possible causal relations betvveen them attracts the growing

1 This paper represents a contents of lecture presented on the meeting in Serbian Academy of Sciences
and Arts in Beograd at 15. Juny. 1995.
Geological Faculty, Moscow State University, Moscow, Russia.



attention of scientists. As it was noted in a series of works (Khramov, 1982; Nikishin
and Leibov, 1987; Prevot et al., 1990 etc.) the average intensity of geomagnetic field
increased in the late stages of geotectonic cycles, characterising with strong compressional
deformations. The detailed and reliable scale of geomagnetic field inversions for the late
Mesozoic and Cenozoic (Harland et al., 1983) testifies a considerable changes in their
frequency in time: in some moments of the Earth's history it reached 5 and more inver-
sions per 1 min. y., whereas in other moments it had not exceeded 1-2 per 1 min. y.,
and during some time intervals with duration of several min. y., or even several dozens
of miIn. y. the geomagnetic reversals were almost absent or were very rare ones. But, the
repeated attempts to establish some mathematically correct and strong rhitmicity in the
altemation of the phases characterised with frequent and rare geomagnetic inversions had
given no positivc results (Stothers, 1986).
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Fig. 1. Correlation diagram of the peaks of geomagnetic reversal frequency (after R. Stothers, 1986) with

the global compressional phases of the Earath's pulsations.
Cji. 1 Kopelianiija MaKcwMyMa y'iecrajiocrH npoMeHa reoMaraeTCKor nojba (npeM a P. CTOTepy, 1986) ca
njiaHeTapHHM (J)a3aMa nyji‘jauuje 3eMiji,e.

At the same time, it becomes gradually more clear the correlation in time between
the epochs, characterised with frequent rare inversions, with different geological (tectonic,
magmatic, paleogeographic, eustatic) processes and events, in particular, the correlation
between very long (more than 30 min. y.) Middle Cretaceous epoch characterised with
almost full absence of geomagnetic inversions with the highest (in Mesozoic and Ceno-
zoic) rise of ocean level, maximal spreading rate and basaltic volcanism intensity



(Larson, 1991), and the coincidence of the Late Cenozoic epoch, characterised with mul-
tiple phases of very frequent geomagnetic inversions, with the late stages of Alpine
geotectonic cycle, characterised with numerous impulses of compressional deformations
intensification or so called "phases of folding” (Nikishin and Leibov, 1987; Khra-
mov, 1982).

The real correlation of concrete phases of frequent and rare geomagnetic inversions
with different geological events, for instance, with oceanic level changes or with global
phases of folding and global phases of spreading and rifting activation remained up to
present not enough clear one. But the histogram of geomagnetic reversals frequency on
late Mesozoic and Cenozoic compiled recently by R. Stothers for the 4 min. y. time in-
tervals (Stothers, 1986) give a good chance for such correlation (see fig. 1).

During last 10 years a great success was reached in the field of seismostratigraphical
researches, of so called "sequent stratigraphy” and in the study of ocean level fluctuations
during Mesozoic and Cenozoic. | have in mind the numerous works by P. R. Vail, B. U.
Haq, J. Hardenbol and their school (Vail et al.,, 1977; Haq et al., 1987; Haq et al.,
1988) and their followers in Netherlands and many other countries. In result of these re-
searches the cyclicity in eustatic fluctuations of ocean level, represented in the form of
the eustatic curve, was established and correlated with the geochronological scale of geo-
magnetic reversals shown on the fig. 2.

The scale of geomagnetic reversals represented on the correlative diagram compiled
by Hag et al. (1988) is practically very similar to the same which was earlier given in
the well known book "The geological time scale" (Harland et al., 1983), but it is more
precise one.

Among the main factors controlling the ocean level changes and the cyclicity of dif-
ferent orders in the sections of sedimentary sequences are the periodical changes of the
tectonic regime, in particular, of the horizontal stresses in the lithosphere, represented in
the altemating phases of prevailing extensional and compressional deformations in the
Earth's crust.

The connection of ocean level rise with the phases of the prevailing crust extension
and its falls - with the phases of the crust compression intensification was noted in a se-
ries of author's papers (Milanovsky, 1978, 1980, 1984; Milanovsky et al., 1992).

The task of present work was to compile a detailed histogram of the changes of
geomagnetic reversals frequency for the time interval of the last 180 min. y. of the
Earth's history (i.e. from the middle Jurassic up to present), dated according to the chro-
nostratigraphic scale by Hagq et al. (1988), and to compare it with the curve of eustatic
fluctuations of the ocean level (of the same authors) and with the global phases of com-
pressional deformations in the crust intensification (“phases of folding"), which were at
first established by Stille (1924) and late defmed more precisely and supplemented by
many other geologists.
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CORRELATION OF GEOMAGNETIC INVERSIONS,
EUSTATIC FLUCTUATIONS AND TECTONIC
DEFORMATIONS OF THE EARTH

Our histogram of geomagnetic reversals frequency (see fig. 2) shows the number of
inversions taken place during the time intervals of one half min. y. and of 1 miIn. y. We
have included in our calculations the epochs of normal and reversed polarity (or chrones
of polarity) as well as shorter geomagnetic episodes (or subchrones of polarity). We can
very good see on this histogram that beginning from Miocene the prevailing geomagnetic
reversal frequency was about 2 reversals per 0.5 min. y., in Paleogene it fluctuated from
0 to 2 reversals per 0,5 min. y. In Late Cretaceous and at the end of Early Cretaceous
there were prevailed the time intervals characterised with the absence of inversions during
several and even many min. y., in Late Jurassic and in beginning of Early Cretaceous the
time intervals wvith the reversal frequency about 1 inversion per 0.5 mlin. y., and in Mid-
dle Jurassic - the intervals with reversal frequency from 0 to 1 inversion per 0.5 min. vy.

But at this background we distinguish some relatively short time intervals (with the
duration from 0.5-1 min. y. up to 2-3 min. y.), when the frequency of geomagnetic re-
versals was sharply increased up to 3-4 and sometimes - up to 5-7 inversions per 0.5
min. y., or to 5-6 and even 8-14 per 1 min. y. Such "peaks" are divided by time inter-
vals with duration from 2-3 up to 1- min. y. or even more, and form two main
"clusters”. One of them - in Late Jurassic and in beginning of Early Cretaceous - corre-
sponds to Late Kimmerian epoch of folding, and the another one - in Late Paleogene and
Neogene - corresponds to main Alpine epoch of folding.

Let us compare the peaks of geomagnetic reversals frequency and the time intervals
between these peaks with the curve of eustatic ocean level fluctuations. It is obvious, that
the very prolonged time intervals characterised by the almost full absence of geomagnetic
inversions coincide in time with the epochs of rise and very high position of ocean level.
On the contrary, the short time intervals with the peaks of geomagnetic inversions fre-
guency, coincide with the short episodes of sharp relative falls of oceanic level with the
amplitude from dozens meters up to 100-150 meters.

One would think, that the Middle Cretaceous epoch - from the Albian up to Cam-
panian stage represents an exception, because it includes several short episodes of sea
level falls, not marked with frequent geomagnetic inversions. But, recently a group of
Italian geologists (Tarduno et al., 1992) has discovered in the Cretaceous deposits of
Umbrian Apennines an interval of section, belonging to the middle part of the Albian
stage, characterised with 12 geomagnetic reversals occurred during only two min. y. This
discovery shows that within the long middle Cretaceous epoch of so called "quite geo-
magnetic field" one, or may by several short phases of geomagnetic inversions have taken
place synchronous with the episodes of ocean level drop.

Very frequent and short ocean level fluctuations occurred during late Pliocene and
Quatemary also have no correlation with the histogram of geomagnetic reversal frequency.



However, these sea level fluctuations had not tectonoeustatic, but glacioeustatic origin and
were controlled by multiple sharp changes in volume of water in the world ocean, caused
with the withdrawal of a part of oceanic water into the very thick and vast glacial sheets
on the continents during the several glacial epochs, which led to the repeated falls of
ocean surface up to - 100-150 m below its present level.

Let us now try to compare the changes in geomagnetic reversal frequency and the
correlative ocean level fluctuations with the global phases of compressional and exten-
sional tectonic deformations of the Earth's crust intensification that is with the global
"phases of folding" and with phases of spreading and rifting activation during late Meso-
zoic and Cenozoic. For this interval of geological time Hans Stille (1924) had estab-
lished several "phases of folding", or, better to say, - global scale phases of compressive
(folded, overthrust and nape) deformations activation taken place in geosynclinal belts and
less intensive (“"germanotype") compressive deformations in some other continental re-
gions. In particular, he had distinguished primarily mainly in folded zones of West
Europe and North America, such folding phases as Late Kimmerian (at the end of Juras-
sic), Austrian (at the end of Early Cretaceous), Subhercynian (in the middle of Late Cre-
taceous), Larami (at the end of Cretaceous - in the beginning of Paleogene), Pyrenean
(between Eocene and Oligocene), Savian (between Oligocene and Miocene), Stirian (in
the Middle part of Miocene), Attic (at the end of Miocene), Rhodanian and Vallachian (in
Pliocene). In the course of following, more detailed study of the chronology of compres-
sive deformations in the folded zones on all continents this concept on the whole was
confirmed, but there were also discovered some new folding phases, for instance, Ady-
gean phase at the end of Middle Jurassic, Trialetian (lllirian) between Middle and Late
Eocene, etc.,, and it was also ascertained that many folding phases, established by H.
Stille (such as Late Kimmerian, Austrian, Subhercynian, Larami, Pyrenean etc.) consist
really of several subphases, or may be considered as megaphases or groups of several
shorter phases relatively close one to another in time (Arkell, 1956; Tollmann, 1966,
Trumpi, 1973). The megaphases (or groups of folding phases) as established in the con-
crete folded regions are shown in the lower part of the diagram (Fig. 2). It is easy to see,
that these latter (shorter) phases of compressive deformations intensification as a rule cor-
respond in time to drops of ocean level and to the phases of high geomagnetic inversion
frequency.

In distinction of Late Kimmerian and Late Alpine phases of compression intensifica-
tion which coincide on the diagram with rather sharp peaks of geomagnetic inversion fre-
quency, the Early Alpine compression phases (in Cretaceous and Early Paleogene) are
correlated only with more weak peaks of inversion, frequency, or have no correlatives on
the existing geomagnetic scale at all. But, as it was mentioned above, this situation is
probably at least partly related to insufficiently full knowledge of geomagnetic chronicle
of the Earth. The discovery of many frequent geomagnetic inversions in the middle part
of Albian stage in Appennines (Tarduno et al., 1992), corresponding to Austrian phase
of folding, confirms this supposition.



The time intervals betvveen the phases of compression intensification and, especially,
between the group of phases, or megaphases are characterised with relative activation of
extensional deformations, expressed in the form of rifting on the continents and their
margins, in the growing of spreading rate in the oceans, and also in global scale basaltic
volcanism intensification both on the continents and on the oceanic bottom. On the curve
of eustatic oceanic level fluctuations these intervals are represented by periods of the rise
and high position of sea level (especially in Cretaceous and Paleogene) and on the histo-
gram of geomagnetic inversions - by periods of relative low frequency of inversions or
their almost full absence (for instance, in Callovian, Albian, Campanian, Middle Paleo-
cene).

Thus, the correlation of geomagnetic reversals frequency, of tectonoeustatic fluctua-
tions of the sea level and of the phases of revealing of extensional or compressional de-
formations in the Earth's crust altemating with each other shows, that the relatively short
phases of frequent geomagnetic reversals may be synchronised with the falls and low po-
sitions of ocean level and, in the same time, - with the global scale phases of compres-
sive deformations strengthening and the phases of plate kinematics reorganisation in the
oceans.
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Fig. 3. Principal scheme of correlation in time of the changes in the geomagnetic inversion frequency,
tectonoeustatic ocean level fluctuations and global phases of compressional and extensional deforma-
tions of the Earth's crust intensification during Mesozoic and Cenozoic. (Compiled by E. E. Mi-

lanovsky, 1994).

Cji. 3. HaHe.ina cxeMa BpeMencKc Kopcjiannje npoMeHa y'iecrajioc-rH reoMarHeTCKHX HHBep3Hja, TeKTOHO-
eycraTH)KHX KOlJie6baH>a HHBoa OKeaHa h njiaHCTapHHX (jia ta jiccJjopMannja cajKHMan,a h uiHpeH>a 3eM-
jbHHe Kope y TOKy Me3030HKa h KeH030HKa. (E. E. MhjianoucKH, 1994).

On the contrary, more prolonged phases characterised with rare geomagnetic inver-
sions or their absence, correlate in time with the phases of the rise and high position of
the ocean level and, at the same time, - with the phases of spreading rate acceleration
and rifting and basaltic volcanism intensification (Fig. 3).



THE CAUSE OF GEOMAGNETIC INVERSIONS,
EUSTATIC FLUCTUATIONS AND
TECTONIC DEFORMATIONS

This empirically established correlation in time of the events in the history of geo-
magnetic field, tectonic deformations of the Earth's crust and sea level fluctuations is of
course not accidental one, but must testify the intem mutual dependence of all these phe-
nomena.

The coincidence of the sharp drops of ocean level with the phases of compressive
deformations in the crust activation shows, that during such phases the surface of the
Earth, and in particular of the oceans bottom was deformed such a way that led to the
deepening of oceanic basins and to the growing of their water capacity. Coincidence of
these phases with the phases of plate kinematics reorganisation (inside the ocean bottom)
may be explained as a result of slowing-down or even temporary stopping of the convec-
tive currents in the upper mantle during such phases, after that the directions of mantle
flows had somewhat changed.

On the contraryt, the coincidence of more prolonged phases of relative rise and high
position of ocean level with the phases of horizontal crust extension and widening (rifting
and spreading), probably may be explained as result of some generate "smoothing cut" of
the Earth's surface, including the most part of oceanic bottom (with the exception of the
intraoceanic spreading ridges), what leads to decrease of total capacity of oceanic basins
and correspondingly - to the ocean level rise and transgressions.

According to modem ideas, the geomagnetic fields is formed in the course of deep
seated processes operating in the outer (liquid) core and at the core-mantle boundary.
These processes, whose nature is up to present not enough clear one and doesn't be dis-
cussed in this paper, control ultimately the evolution of the mantle and the Earth's crust.

The changes in the strain of geomagnetic field and its inversions - frequent during
certain phases of geological time and rare during another ones - reflect evidently the ir-
regularity and cyclic character of the processes proceeding in the core and in the lowest
part of the mantle. Tectonomagnetic phenomena in the Earth's crust and eustatic fluctua-
tions of the ocean level may be considered as an "echo" of these exclusively deep pro-
Cesses.

What is the mechanism of transference of these deepest energetic impulses going
from the surface of the outer core of the Earth through the lower and upper mantle and
crust to the Earth's surface, whose "signals" are represented by multiple altemation of the
phases of rare and frequent geomagnetic inversions and whose influcncc on the Earth's
crust and its surface is resulted in the altemating of the phases of extension and compres-
sion intensification and in eustatic ocean level fluctuations synchronous with them?

There is possible to assume two principal, probably interrelated models of trans-
ference of these deepest energetic impulses through the mantle and crust to the Earth's
surface:



1) convective heat transfer from the surface of the core to the Earth's surface, vvhose
intensity changed over and over again in the course of geological time;

2) periodical changes of stress conditions in the mantle and crust, and corresponding
changes of the volume of the Earth's on the wvhole and of the total area on its surface in
the result of pulsational changes of the volume of the Earth's core.

The first mechanism of course, really exists and plays a very important role in the
tectonomagmatic development of our planet. Its significance was stressed by many scien-
tists. For instance, Beloussov (1990) believes that irregularity in time in the intensity of
the rise of anomalously heated deep material may explain the existence of tec-
tono-magmatic cycles and changes in the development of geological processes on the
whole. But the processes of convective heat transfer together with the rise of the deep
material, or thermal waves spreading from the top of the core to the Earth's surface
through the mantle and crust whose common thickness reaches near 3 thousand km re-
quire long time - in any case not less than several min. y.

Discussing recently this problem, Larson and Olson (1991) have stressed that the
epoch characterised with rare geomagnetic inversions, and especially - with their nearly
full absence during several dozens of mlin. y. (for instance - the epoch of "mid-Creta-
ceous superchron™) were distinguished by activation of convection in the upper core and
increase of heat energy emission spread from the core surface into mantle and then into
the crust. During such epochs the process of powerful hot plumes ("superplumes")
formation at the lowermost part of the mantle and their ascent through the lower and
upper mantle to the bottom of the crust was considerably intensified.

On the contrary, the epoch characterised with more frequent geomagnetic field inver-
sions evidently were distinguished by less stable and in general relatively lowered heat
emission from the core surface into the mantle. According to Larson and Olson (1991)
calculations the rate of convective heat transfer through the high viscous mantle by the
rising of great mantle plumes did not exceeded 10 cm per year, and therefore their ascent
from the mantle bottom to its surface continued about 30 min. y. Consequently, the hot
spots at the top of the mantle and in the crust appeared approximately in 30 min. y. after
the origin of mantle plumes in the lowermost part of the mantle at the beginning of
"mid-Cretaceous superchron™. In this case we ought consider the factual synchronism in
the beginning of the "mid-Cretaceous superchron" on the level of core-mantle boundary
and the beginning of the stage of strong basalt volcanism, rifting and spreading intensifi-
cation on the Earth's surface as an aecidental coincidence of two causally not connected
events, and explain the global activation of spreading, rifting and basalt volcanism in Ap-
tian-Albian as a result of influence on Earth's crust of the rising of heat-wave had
"started" from the core-mantle boundary approximately at the middle of late Jurassic.

Such an admission about the accidental synchronous of these events seems to be
rather doubtful one, and because of that Larson and Olson (1991) have expressed also
an altemative assumption aecording to that the heat-waves spread from the surface of the
Earth's core to the crust mainly through the conducting channels in the mantle. The role



of such channels could play the already existed at this time more ancient, particularly Ju-
rassic mantle plumes, activated again in early Cretaceous. In this case the rate of
heat-waves rise might to be about ten times greater and to reach approximately 100 cm
per year. Because of that the lateness in the beginning of global basalt volcanism activa-
tion and rifting and spreading intensification at the end of early Cretaceous in comparison
with the time of beginning of the rise of powerful heat-wave from the core-mantle
boundary might be reduced up to several (roughly 3-5) min. y. According to Larson
and Olson (1991) opinion, this assumption may explain satisfactory the approximate co-
incidence in time of the "mid-Cretaceous superchron™ (controlled by the presence pro-
ceeded near the core-mantle boundary) and mid-Cretaceous stage of the global spreading,
rifting and basalt volcanism activation on the Earth's surface.

Meanwhile the data mentioned above show that in reality not only approximate coin-
cidence intimate of rather prolonged stage (up to several dozens min. y.) characterised
with rare geomagnetic inversions (superchrons) with the prolonged stage of spreading, rift-
ing and basalt volcanism activation and high position of ocean level had taken place in
middle and late Cretaceous, but also practically almost full coincidence in the geological
time scale (with the preciseness within 0.5-1 min. y.) of much shorter phases of fre-
quency increase of geomagnetic inversions with short phases of compressional crust de-
formation intensification and moments of sharp ocean level drops, i.e. synchronism in the
rhythm of processes operated at the level of core-mantle boundary and the processes oc-
curred in the upper part of the crust and on the Earth's surface. Besides, we don't observe
any lateness indications of the latter in comparison with the peaks of geomagnetic rever-
sals frequency greater than 0.5-1 ml. y.

Thus, we come to the conclusion, that the transference of energetic impulses from
the core to the Earth's surface proceeded still nearly one order more quickly than it was
supposed by Larson and Olson; this phenomenon unlikely may be explained only as result
of very fast convective heat transfer by means of conducting channels such as mantle
plumes, although they play probably a very important, may be - even decisive role as a
factor controlling the long-periodic cyclicity of tectono-magmatic processes.

As to the nature of relatively short-periodic rhythmicity of different interrelated
deep-seated and near-surface processes with duration about 1-2 and even 0.5 min. y.,
and, in particular, of coincidence of the phases of frequent geomagnetic reversal with the
phases of compressive crust deformations intensification and fast down falls of ocean
level, than as working hypothesis we may express a suggestion that at the course of
processes proceeded in the outer Earth's core and near core-mantle boundary, the repeated
periodical changes of stress conditions in the mantle and crust most probably were caused
by some periodical changes in the volume of the Earth's core and led to some general
changes of the Earth's volume on the whole, i.e. to its pulsations.

During the epochs and phases when some growing of the Earth's core had taken
place, the geomagnetic reversals were rare or almost absent. The Earth's volume on the



whole, its radius and area of the Earth's surface, during such epochs were also somewhat
increased, the density of the mantle material-slightly decreased, the rise of mantle plumes
and convective processes in the mantle were intensified, what led to activation of litho-
sphere plates displacements. The adiabatic heating of the uppermost horizons of the man-
tle promoted to appearance and growing of astenoliths and astenosphere on the whole and
to generation of basaltic magmatic chambers inside them. Because of extension of the
crust basaltic magma intruded into its upper horizons or erupted on the Earth's surface in
the areas experienced most intensive extension which was concentrated in linear spreading
and rifting zones or was distributed on the basalt plateaus of oceans and in the trap ba-
sins of continents.

Main forms of the Earth's surface, including oceans (with the exception of spreading
belts in them) were somewhat smoothed out, what lowered the water capacity of the
ocean basins led to eustatic rise of the sea level.

The epochs and phases described above altemated with shorter phases characterised
with frequent geomagnetic reversals, when the volume of the Earth's core became some-
what smaller, and consequently the volume of the Earth on the whole also somewhat de-
creased as well as its radius and total area of the Earth's surface. The density of the man-
tle material slightly increased during such epochs, convective flows and rising of mantle
plumes became weaker or even stopped, asthenolinses, astenolayers and magmatic hearths
in the uppermost part of the mantle reduced or "died", the intensity of basalt volcanism
reduced, permeability of the crust deereased, deviational surplus stresses in the crust, and,
probably, in the mantle increased, the rifting stopped, the spreading rate lowered, and in
some tectonic zones of mobile belts, where the lower crust was during such phases
("folding phases") became most heated and plastic one, the compressional deformations
took place or were intensified.

Some reducing of the total area of the Earth's surface, caused by its contraction,
manifested also in the form of great warpings of the Earth's crust, in the rise of the
mountain regions, uplift of continental massifs and subsidence of ocean and sea basins,
which led to increase of their water capacity and consequently - to eustatic fall of ocean
level.

On the whole, the phases of some expansion of the core and of the Earth on the
whole were characterised with maximal energy generation and expanse of the most intem
geospheres, and first of all - of the Earth's core. This energy expanded, in particular, for
the getting over of loading of outer geospheres of our planet.

During the phases of prevailing Earth's contraction characterised with certain reduc-
ing of the volume of the core and of the Earth on the whole (accompanied with frequent
geomagnetic inversions) the energy discharge of the most intem geospheres was relatively
lowered. The main source of energy, which was spent in such epochs for compressional
deformations of the Earth's crust, was evidently a gravitational energy accumulated during
the proceeded phases of prevailing expansion of the Earth.



CONCLUSION

For the last 180 min. y. the correlation in time is established between the changes in
the geomagnetic reversals frequency, eustatic fluctuations of the ocean level and global
scale changes in the regime of tectonic deformations of the Earth's crust. The rather short
phases (0.5-2 min. y.) characterised with frequent geomagnetic inversions correspond to
the sharp falls of ocean level and global phases of compressional deformations intensifica-
tion ("phases of folding"). More prolonged phases (2-10 min. y. and more), characterised
with rare geomagnetic inversions or their absence, are correlated with the rises of ocean
level, global phases of extensional deformations intensification (“phases of rifting") and
phases of basaltic volcanism activation. As the changes in the strain of geomagnetic field
and geomagnetic inversions are connected with the processes operating in the Earth's
core, mainly in the upper, liquid core and near core-mantle boundary, so the tec-
tono-magmatic processes in the crust and eustatic fluctuations of the ocean level corre-
lated by these very deep processes. Their full, or approximate synchronism allows us to
suppose that in the course of processes, proceeded in the upper liquid core and near
core-mantle boundary, repeated small changes of the core volume have taken place,
which caused the periodical changes in the stress condition in the mantle and crust, alter-
nation of the phases, of global intensification of extensional and compressional deforma-
tions in the crust, tectonoeustatic fluctuations of the ocean level and some periodical
changes (pulsations) of the Earth's volume on the whole.
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rEOCJIOrHJA-GEOLOGIE

KOPEJIAUHJA IIPOMEHA yHECTAJIOCTH n OMAI HETCKE
HHBEP3HJE CA EYCTATHHKHM KOJIEBAIbEM HHBOA OKEAHA H
OA3AMA HHTEH3HBHOr CAJKHMAIbA H UIHPEIBA 3EMJBHHE
KOPE y TOKy MJIATIEr ME3030HKA H KEHO030HKA y CBETJiy
KOHH,Enil,HIE N~ JOAIJHJE1

EBreHHja EBreHHjeBHHa MHJiaHOBCKor*

3a iK)Cliej(n>HX 180 MHIJiHOHa rofl[Hna yTBpl;cna je BpeMeHCKa Kopejiaunja H!Mct)y npoMeHa y'iccTa;iocni
reoMarHeTCKHX peBep3Hja, eycraTH'IKHX KoOJie6aH.a HHBoa OKeaHa H njiaHeTapHHX npoMeHa pc>KHMa TeK-
tohckhx jic<(K)[)MaHHja 3eMJbHHe Kope. <J>a3e Koje ce KapaKTepHiuy MecTHM HHBep3HjaMa noKlJianajy ce ca mo-
MeHTHMa HarjiHX onaflaiba HHBoa OKeaHa h njiaHeTapHHM tj)a3aMa HHTeH3HBHHX ;ie<f)opMaiiHja ca*H M aiiia
("<{)a3C y6HpaH>a"). J(y>xe <j)aie KapaKTepHcrH'ine no peTKHM reoMarHeTCKHM HHBep3HjaMa hjih h>hxobom
o;icycTBy daBJLCHe cy y Kopejiaiinjv ca nopacroM HHBoa OKeaHa, njiaHeTapHHM <|ja3aMa hhtch3hbhhx iimpen.a
("<f)a3e pH<I>Torenc3e") h <|>;i3aMa aKTHBHpaii>a 6a3ajiTHor ByjiKk3HH3Ma. 1 eoMarneTCKc peBep3Hje cy Be3aHe 3a
npoijece Kojn ce o;iBHjajy y ropn>cM, tcihom ;iejiy je3rpa h y3 H>eroBy rpaiiHiiy npeMa <)Mora'iy. H3hoch ce
npeTnocraBKa jia cy ce y TOKy TaKkBHx ny6HHCKHX iipoijeca, Kojn cy ce ojinHjajiH y thm naj;iy6ji>HM rcoc<()epaM a,
BpuiHJie Majie npoMeHe y 3anpeMHHH 3eMJbHHor je3rpa Koje cy H3a3HBalie: nepHo;iH'iiie npoMeHe y HanoHCKM
craH>y OMOTaia h Kope, CMeHe njiaHeTapHHx <£fa3a HHTeH3HBHor uiHpeH>a h ca>KHMaita Kope, TeKTOHO-
eycraTHiKa KOJiebaH>a HHBoa OKeaHa h HeKe iiepHojjH'ine npoMeHe (nyji3aipje) 3anpeMHHe icmjbc y nejiHHH.

K .i.viat pein: reoMarHeTCKe HHBep3Hje, eycrarH>iKa KOlJie6aH>a, ;ic<J)O[)MaijHjc 3eMJbHHe Kope, reoTeKTOHHKa,
Me3030HK, KCHO30HK, KoiineiiijHja iiyji3anH je.

YBOJI

llpofijieM BpeMeHCKe Kopejiannje npoMena napaMeTapa reoMarHeTCKor nojba ca
pa3JIHHHTHM reOJIOIHKHM 36nBait>HMa H MOryhHX y3p<)'IHHX OflHOCa H3Mel)y H.HX CBe
BHine npHBJiaHH na>KH>y nayimHKa. Kao iiito ce npHMehyje y HH3y pa/(OBa (XpaM OB,
1982; H hkhuihh h Jlaj6oB, 1987; IlpeBo h jip., 1990; HTfl), npoceHHH HHTeH3HTeT
reoMarHeTCKor noji>a pacTe Y iiocJie/iibHM c{)a3aMa re0TeKTOHCKHX niiKJiyca h KapaK-

1 OBaj pajj npe;icraBji>a ca;ip>Kaj iipenaiiaiba onp*aH or Ha cacraHKy y CpncKoj aKaacMHjn HayKa h yMeT-
hocth” })eorpa;iy 15.ija 1995.
reojiouiK H ijiakKVJiTCT JApjKaBHor MOCKOBCKOr yHHBep3HTeTa, MocKBa, PycH ja.



TepHine ce cnaacHHM flec})opMai;HjaMa ca*HMaHja. “eTajbHa h noy3flaHa CKana HHBep-
3Hja reoMarneTCKor nojba 3a MliatjH Me3030HK h KeHO30HK (Xapjiaim h jjp., 1983)
CBe"oMH o0 3HaTHHM npoMeHaMa h>hxobc BpeMeHCKe yiiecTajiocTii. Y iickhm ‘ipeiivnHMa
pa3Boja 3eMJbe flocTH3alia je 5 h BHine HHBep3Hja y mhjihoh roflHHa, j*ok y npyrHM
MOMeHTHMa HHje npejia3HJia 1-2 Ha mhjihoh rojjHiia, a y TOKy HeKHx BpeMeHCKHX
HHTepBalia 0jj no neKOJIHKO MHJinona rojinna hjih HaK hckojihko jieceTiina mhjihoh3
rojimia reoMarHeTCKe peBep3Hje cy cKopo H3ocTajajie hjih cy 6iuie Bpjio peTKe. Met)y-
thm, BHmecTpyKH noKyuiajH jja ce vtbpjih HeKa MaTCMaTHiKH Taima h npaBHJiHa pHT-
mhhhoct y npoMeHH cj)a3a Koje KapaKTepHiny ‘iec're h peTKe reoMarHeTCKe HHBep3Hje
HHcy j*ajiH no3HTHBHe pe3yjiTaTe (Stothers, 1986).

Y hcto BpeMe, nocTeneHO nocTaje CBe jacHHja BpeMeHCKa Kopejiannja H3Mey
enoxa Koje ce KapaKTepHiny gecTHM h pctkhm HHBep3HjaMa ca pasjiH'iin'HM reojioniKHM
(TeKTOHCKHM, MarMaTCKHM, najieoreorpacJjcKHM, eycTaTHHKHM) nponeciiMa h 36HBa-
ii.LHMa. To iiapo'iiiTO Bami 3a Kopejianiijv H3Mel>y BeoMa jiyre (npeKo 30 mhji. roj(.) eno-
xe cpejjii>e Kpejje, Koja ce KapaKTepiime cKopo noTnyHHM ojtcycTBGM reoMarHeTCKHX
HHBep3Hja y3 iiajBehn (y Me3030HKy h KeH030HKy) nopacT HHBoa oKeana, MaKCHMajiim
CTeneH iinipeiba h HHTeH3HTeT 6a3ajiTHor ByjiKaHH3Ma (JlapcoH, 1991), 33thm to ce
0jtHOCH h Ha nojiyjjapnocT MJia”*e KeH030jcKe enoxe (KapaKTepHCTH'ine no BHUiecTpyKHM
cpasaMa BeoMa >iecTHX reoMarHeTCKHX HHBep3Hja) ca KacHHM cfiasaMa aJincKor reoTeK-
TOHCKor u;HKliyca, o6ejie>KeiiHM 6pojHHM HMnyjicHMa ca»ciiMaii>a h hh'ie h3hcphkannjom
TaK03BaiiHX "cj)a3a y6Hpaiba” (Hhkhuihh h Jlej6oB, 1987; XpaMOB, 1982).

Peajraa Kopejian;Hja KOHKpeTHHX c|)a3a necTHX h peTKHx reoMarHeTCKHX HHBep3Hja
ca pa3JiHMHTHM reojiouiKHM jjora®ajHMa, Ha npHMep ca npoMeHaMa HHBoa oKeaHa hjih ca
Hejt0 BOJbO jacHa. Ajih xncTorpaM vnec'rajiocTH reoMarHeTCKHX HHBep3Hja MJia“er Me30-
30HKa h KeHO030HKa Koje je nejiaBiio HanpaBHo R. Stothers 3a BpeMeHCKe HHTepBalie ojj 4
mhji. rojr (Stothers, 1986) npyxa jio6pe ycjioBe 3a TakBy Kopeliaitnjy (cji. 1).

Y TOKy nocjiejiibiix 10 rojiima nocTHrHyT je BejiHKH nanpejiakK Ha nojby ceH3MO-
CTpaTiupacjicKHx HCipa>KHBaiba, TaK03BaH0j "iiHKJiocipaTm pacjjHjn" Kao h npoyHaBau>y
npoMeHa HHBoa OKeana 3a BpeMe Me3030HKa h KeHO30HKa. Objic hmbm y BHijiy 6pojHe
pajtoBe n. P. Bejna, B. y. XaKa, J. XapjteH60jia h ibHXOBe uikQlie (Bejji h jtp., 1977,
XaK h jjp., 1987 h 1988) h u>Hx0Be cjiefleeHHKe y XojiaHjjHjH h mhothm ~pyrHM 3eMlba-
Ma. Kao pedyjiTar obhx ncTpamiBaiba ycTaHOBJbena je hhkjihiiioct eycTatiiHKHX ocijh-
Jiaitnja HHBoa OKeaHa, npejicTaBli>ciia eycTaTHiIKOM kphbom, h cTaBJbeHa y ojiiioc npeMa
reoxpoHOJiouiKoj cKajiH reoMarHeTCKHX peBep3Hja iuto je npHKa3aHO Ha cji. 2.

CKajia reoMarHeTCKHX peBep3Hja iipejiCTaBJbena Ha jtnjarpaMy Kopejiaiinje XaKa
kh>h3h "Ocalia reojiouikor BpeMeHa” (XepjiaHjt h jjp., 1983), caMO je MHoro npe-
HH3HHja.

Mel)y rjiaBHe cjiaKTopc ojj yTimaja Ha npoMeHe HHBoa OKeaHa h ijhkjihhhoct pa3JiH-
TeKTOHCKor peacHMa, napoHirro xopH30HTajiHHX HanoHa y jiHTOccjiepn, npejtcraBJbene
HaH3MeHHHHHM cjoa'iaMa jiecjiopMannja iipeTOKiior iimpeiba hjih ca>KHMaii>a y 3eMJbHHoj
KOpH.

noBe3aHQCT noj(H3aiba HHBoa OKeaHa ca cflaiaMa iipe'ioKiior iuupeiba Kope h H>e-



roBor cnyniTaH>a h cj)a3a HHTenanfjonKannje ca>KHMaH>a Kope KOHCTaTOBana je y mhoi hm
paflOBHMa 0BOr ayTopa (MHJiaHOBCKH, 1978,1980,1984; MnjiaHOBCKH h ~p., 1992).

3a;(@aTaK oBor pajja je jia ce ca'iHim jieTajhaii xHCTorpaM npoMeHa v'iecTajiocTH
3eMJbe (Tj. ojj cpcj(ii,e jype jjo cajiaiinber BpeMeHa) yTBpl)eHHX npeMa xpoHocwrpaTH-
rpacJicKoj CKajiH XaKa h jjp. (1988) n jia ce ynopejjH ca kphbom eyciraTHHKHX KOJieta-
n>a HHBoa OKeaHa (hcthx ayTopa) h ca nnaHeTapHHM cjjasaMa TeKTOHHKe camiMaiba y
Kopn (“'cjjasc y6HpaH>a"), Koje je y iio'ieTKy yTBpj(iio X. 1ITHJie (1924), a KacHHje npe-
HH3HHje jie(J)HHHcajin h jjoiiyiiHJiii mhoth jipyi'H reojio3H.

KOPEJIAHHJA TEOMANIETCKHX HIIBEP3HJA, EYCTATH*IKHX
KOJIEEAIbA H TEKTOHCKHX IHOPEMETIAJA JEMJbHHE KOPE

Harn XHCTorpaM ynecTajiocTH reoMarHeTCKHX peBep3Hja (biijih cji. 2) noKa3yje 6poj
HHBep3Hja Koje cy ce jjorojiiuie y BpeMencKHM HHTepBaliHMa oji nojia h mhjihoh rojjHiia.
Ilpopa'iyiiHMa cmo o6yxBarajiH enoxe HopMajiHe h peBepcHe nojiapHOCTH (hjih xpoHe
uojiapHOCTH) Kao h Kpahe reoMarHeTCKe ciinsojie (hjih cy6xpoHe nojiapHOCTH). Ha tom
XHCTorpaMy ce cacBHM jjo6po bhjjh Jia je iio‘icb oh MHOLjeiia npcTOKiia v'iec'rajiocT reo-
MarHeTCKHX peBep3Hja H3HOCHJia oko 2 peBep3Hje Ha 0,5 mhji. rojj., y najieoreHy je
Bapnpajia ojj 0 jjo 2 peBep3Hje na 0,5 mhji. rojj. Y ropitoj Kpej*H a KpajeM jjoibe Kpejje
npeoBlia™HBajiH cy BpeMeHCKH HHTepBajiH Koje KapaKTepnine ojjcycTB() HHBep3Hja to-
kom HeKOJiHKO na HaK h BHiue MHJIHOHa rojiHiia, KpajeM jype h hohctkom jjoibe Kpejie
BpeMeHCKH HHTepBajiH ca y'iecTalioriihy peBep3Hja oji oko jejine HHBepsnje y nojia mhjih-
OHa rojpiHa, a y cpej~itoj jypn HirrepBajiH yiiecTajiocTH peBep3Hja oji 0-1 HHBep3Hje na
0,5 mhiji. rojj.

Mc”vthm, na oBaKBoj nojiJiosH pa3JiHKyjeMO HeKe peliaTHBHO KpaTKe BpeMeHCKe
HHTepBajie (‘rpajaiba oji 0,5-1 mhji. roji. jjo 2-3 mhji. rojj.) Kajja ce ynecTaldiocT reo-
MarHeTCKHX peBep3Hja narjio noBehaBa jjo 3-4 na h jjo 5-7 HHBep3Hja Ha 0,5 mhji. iojj.
hjih 5-6 na 'iaK 8-14 Ha mhjihoh rojjHna. TakKBH "MaKCHMyMH" cy H3jjejbciin Ha BpeMen-
CKe HHTepBajie TpajaH>a ojj 2-3 jjo 10 h bhihc mhji. roj(. h 06pa3yjy jibc rjiaBHe "rpyne".
JejjHa oji h>hx, y ropH>0j jypn h noneTKOM j"oibe Kpej;e, ojjroBapa MJiaflOKHMpnjcKoj
cJ)a3H y6npaiba, a jjpyra, ropibH najieoreH h neoreH, ojiroBapa rjiaBiioj ajincKoj (J)a3H
y6npaiba.

yiiopejiHM() MaKCHMyMe v'iecTajiociH reoMarHeTCKHX peBep3Hja h BpeMencKe hh-
TepBajie hsmcliv thx MaKCHMyMa ca kphbom eycTaTH'iKor KojiebaH>a HHBoa OKeaHa.
O'iHuiejjno je j(a ce Bpjio jjyrn BpeMeHCKH HHrepBalJiH Koje KapaKTepHine CKopo noT-
nyHO OflcycTBO reoMarHeTCKHX HHBep3Hja BpeMeHCKH noj.(yjjapajy ca enoxaMa H3jiH3an,a
h Bpjio BHcoKor iiojiorcaja HHBoa oKeaHa. HacynpoT TOMe, KpaTKH BpeMeHCKH HHTep-
BajiH ca MaKCHMyMHMa y'iec+ajiocTH reoMarHeTCKHX HHBep3Hja nojiyjiapajy ce ca KpaT-
khm eiiHsojiaMa Haraor pejiaTHBHor onajjaiba oKeaHCKor HHBoa ca aMiuiHTVjjaMa ojj
jjeceTHiie MeTapa jio 100-150 Merrapa.

MorJio 6h ce homhcjihth Jia enoxa cpeflHHe Kpeje, oj* aji6a jio KaMiiana, npejjcTaB-
jba H3y3eTaK 3aTO ihto o6yxBaTa neKOJIHKO KpaTKHx eriH30j(a najian.a MopcKor HHBoa
Koje HHcy 06gejic>KCHe 'iccthm reoMarHeTCKHM HHBep3HjaMa. 1 IcjjaBiio je mc~vthm jcjjna
rpyna irrajinjaiiCKi« reojiora (Tapjjyiio h jjp., 1992) OTKpHlia y KpejjiiHM HacjiaraMa
AneHHHa YM6pHje jieo npocjjiuia Kojn npmiajia cpejjibCM j(Cliy aji6cKor KaTa ca 12



reoMarHeTCKHX HHBep'siijay TOKy CBera 2 mhji. rojj. Obo OTKpnhe noKa3yje jia ce tokom
Jtyre enoxe cpejin>e Kpejje, Tak03BaHOr "mhphot reoMarHeTCKor nojha", ojinrpajia jejjna
hjih MO>Kjja HeKOJiHKo (\)'dVA reoMarHeTCKHx HiiBep3Hja HCTOBpeMeHO c eiiHsojiaMa ona-
j~aiba HHBoa OKeaHa.

Bpjio TecTa n kKpaTka K0lJiesan>a 0KeancKor HHBoa Koja cy ce jjoraltajia tokom FOp-

reoMarHeTCKHX peBepsnja. Mel>yTHM, oBaKBa KOJie6aiba MopcKor HHBoa HHcy tck toiio -
eycTaTHHKor Beh rjianHoeycTaTHiik or nopeKJia, ycjioBJbeHa BHmecTpyKkHM HarjiHM npo-
MeHaMa 3anpeMHHe BO«e y cbctckhm OKeaHHMa, H3a3BaHHM npeBo”eiteM jiejia OKean-
ckhx Bojjay BeoMa j(e6ejie h npocTpaHe rjiaHHjajiHe NOKpoBe Ha KOHTHHeHTHMa y TOKy
HeKOJiIHKO Jiej(CHHX enoxa, hito J€ jjobojjhjio jio NOHOBHOr cnynrran>a noBpuiHHe okeaHa
3a100-150 m Hcnoj™ cajtamiter HHBoa.

II0KymajM 0 cajia jia yiiopej(HMO npoM ene yHecrajiocTH reoMarHeTCKHX peBep3Hja h
ojiroBapajvha KOJiebaH>a HHBoa OKeaHa ca nJiaHeTapiiHM (~asaMa t6ktohckhx ca>KHMan>a
n iHHpeita 3eMJbHHe Kope, ojjhocho ca njiaHeTapiiHM 'c})a3aMa y6Hpan>a" h (J)a3aMa aK-
THBH3an,Hje pa3MHnan>a h pHc}yroreHe3e y Mlial>eM Me3030HKy h tokom KeHO030HKa. 3a
oBaj HHTepBaji reojiomKor BpeMeHa XaHC 111THJie (1924) je vTBpjmo nekK0JiHKO '‘cpasa
yénpaH>a" hjih, 6ojbe pehn, cj)a3a njiaHeTapiiHx ca*HMaH>a (Ha6opn, KpaJoymTH h
HaBJiaKe) Koja cy ce 0jjBHjajia y reocHHKJiHHanHHM iiojaceBHMa h MaH> HHTeH3HBHa
ca>KHMaH>a ("repMaHOTHmMmIa") y HeKHM jjpyi'HM KOHTHHeHTajiHHM o6jiacTHMa. O h je
HapoHHTO pa3JiHKOBao, npBeHCTBeHo y rjiaBHHM 30HaMa y6npaii>a saiiajHie EBpone h
ceBepHe AMepHKe, TakBe <J>a3e yénpaH>a Kao iiito cy MJiajiOKHMpnjcKa (KpajeM jype),
aycTpnjcka (KpajeM j;oH>e Kpejte), cy6xepi;HHCKa (cpejjmioM ropn>e Kpejje), JiapaMHjcKa
(KpajeM Kpej(e h iio'ictkom nadieoreHa), iinpHiiejcKa (iriMetjv eonena h ojmronena),
caBCKa (ii3Meliy ojmronena h miionena), pojiancKa h BJiamKa (y iiJinoneHv). Tokom jia-
JoHX, JteTajbHHjnx iipoyHaiiaiba XpOHO0JiOrnje ca>KHMan>a y 30HaMa y6npan>a Ha cbhm
KOHTHHeiiTHMa, OBa KOHneiinnja je y nejiiiHH noTBpfjena, ajiH cy oTKpHBeHe h HeKe HOBe
cha3e ybnpaH>a, Ha npHMep ajjHrejck a c})a3a KpajeM cpejjH>e jype, TpnajieTCKa (njinpcKa)
H3Mel>y cpejm>er h ropiber eonena htjj. a noTBp”eno je jia cy ce MHore c|)a3e y6npaH>a
Koje je ymiipjjHo X. HITHJie (Kao mTo cy KacHOKHMepcKa, aycTpnjcka, cybxepnnncKa,
JiapaMHjcKa, HHpHHcjcKa irrjr) ycTBapH cacTojajie oji HeKOJHKO nojic{)a3a, hjih ce Mory
CMaTpaTH Meracj)a3aMa hjih rpynaMa ojj hckojihko Kpahnx cj)aza BpeMencKH M e~yco6no
pejiaTHBHO 6jihckhx (Arkel, 1956; Tolman, 1966; Triimpi, 1973). Meracj)a3e (hjih
rpyne cj)a3e y6HpaH>a) Kao h Kpahe c{)a3e y6HpaH>a CTBapno yTBpl)eHe y KOHKpeTHHM
o6jiacTHMa y6npaiba npHKa3aHe cy na jioh>cm jiejiy jmjarpaMa (cji. 2). JacHo ce bhjih jra
oBe Kpahe cj)a3e HHTeH3Hc{)HKanHje ca>KHMaii»a no npaBHJiy BpeMencKH oliroiiapajy
onajiaii>y HHBoa OKeaHa h cj)a33Ma BHCoKe y'iecTajiocTH reoMarHeTCKHX peBep3H ja.

3a pa3JiHKy o;\ MJiajiOKHMpnjcKe h MJiaj(oajincKHX cj>a3a HHrcii3Hc})HKanH je y6)Hpan=>a
Koje ce Ha jmjarpaMy nojiyjiapajy ca jjocTa ourrpHM MaKCHMyMHMa yuecTajiocTH reoM ar-
HeTCKHx HHBep3Hja, paHoajmcKe c|)a3e y6npaH>a (y Kpe/ui h jioucm najieoreny) Kope-
JiaTHBiie cy caMO ca cjia6njnM MaKCHMyMHMa v'iecTaliocTH HHBep3Hja, hjih ce yonm Te He
Mory nopcjuiTH Ha nocTojehoj reoMarHeTCKOj CKaliH. A jih, KaKO je nanpeji pe‘ieno, to je
BepoBaTHO 6ap jieJiHMH’ino 360r nejioB0Ji>HOr no3HaBaH>a reoM araeTCKe xpoHHKe 3eM -
Jbe. OTKpnhe MHornx iiecTHX reoMarHeTCKHX HHBep3Hjay cpe/HbeM j;ejiy aji6a y AneHH-
HHMa (Tapnyho h jip., 1992), Koje ojuoBapajy avcipnjcKoj c})a3H y6npan>a, noTBpl)yje
Ty npeTnocTaBKy.



BpeMeHCKH HHrepBajiH H3Me7y cha3a nojaHanor ca>KHMaiba, a HapoHHTO H3Mel)y
rpyna rjiasa hjih Meracjiasa, KapaKTepHiny ee pejiaTHBHOM aKTHBH3annjoM TeKTOHCKor
iiinpeiKa, H3pa>KeHor y 06jiHKY pncjrrorciiese Ha KOHTHHeiiTHMa n h>hxobhm o60ojniMa, 3a
thm iioiichaiLeM cTenena mHpcii,a oKeaHa, Kao h hiitcii3iicjhkahhjom iuvianeTapiior 6a-
3ajiTHor ByjiKaiiH3Ma KaKO Ha KOHTHHeHTHMa TaKO h Ha /iny oKeaHa. H a KpHBoj eycTa-
THHKor KOJie6an,a HHBoa o0KeaHa th HHTepBajiH cy npejjcTaBJi>eiin nepHoj(HMa iiorjii3aii>a
h BHcoKor nojioacaja MopcKor HHBoa (iiapoHHTO y KpejjH h najieoreHy), a Ha XHCTorpaMy
reoMarneTCKHX HimepsHja oj(roBapajy ncpHojiiima pejiaTHBHo Majie yxie c'rajiocth Himep-
3Hja hjih h>hxobhm noTnyiiHM ojicycTBy (na iipiiMep y KejiOBejy, aji6y, KaMnany, cpej"-
H>eMnajieoiteHy).

ripeMa TOMe, KOJie6an>a y'iecrajiocTii peBepcHOCTH reoMarneTCKor nojba, TeKTOHO-
eycTaTHiiKa KOJie6aH>a MopcKor HHBoa h c})a3e naii iMcnii’iiioi' CMen>iiBan>a TeKTOHCKor
uiHpeita hjih ca>KHMaH>a 3eMJbHHe Kope rioKa3yjy jia pejiaTHBHo KpaTKe cj>a3e ‘iecTiix
npoMeHa reoMarHeTCKor nojba Mory 6hth cHHxpOHH30BaHe ca onajiaH>HMa h hhckhm
nojio»cajeM HHBoa oKeaHa, a y hcto BpeMe h ca cj)a3aMa jagaH>a flecjjopMartHja ca>KH-
M aiba nJiaHeTapHHX pa3Mepa h cfiasaMa peopraHH 30BaH>a njiona y oKeaHHMa.

HacynpoT TOMe, j(y>KC cjjase ca pel)HM reoMameTCKHM Himep3HjaMa hjih rbHXOBHM
OjjcycTBOM Mory ce BpeMeHCKH noBe3HB3TH ca cjiasaMa nojiH3aii>a h BHCOKor nojio>Kaja
HHBoa OKeaHa a hcto TaKO h ca cj)a3aMa noBehaHor CTeneHa 6p3HHe innpeiba h phc|>to-
reHe3e h janaita 6a3aliTHor ByjikaHH3Ma (cji. 3).

Y3POUH rEOMArHETCKHX HHBEP3HJA, EYCTATH*IKHX KOJIEBAH.A
H TEKTOHCKHX nOPEMEIIAJA 3EMJbHHE KOPE

OBaKBa eMnHpnjcKH yTBp~feHa BpeMeHCKa Kopejiai*nja jjorahaja y pa3Bojy reoMar-
HapaBHo cjiyHajna, Beh Mopa jja ciiejjo'in o yHyTpamH>o0j Mefjyco6noj 3aBHCHOCTH cbhx
thx nojaBa.

I loj”"Vjjapaibe HarJiHX onajiaiba HHBoa OKeaHa ca cjiasaMa TeKTOHCKHX ca>KHMaii>a y
3eMJbHHoj KopH noKa3yje jja je noBpuiHHa 3eMJbe y TOKy thx cj)a3a, a iiapoiHTC) jiho
OKeaHa, 6njra tbko j ecjiopMHcaHa jja je to flOBejio j0 npojjy6jbHBarba OKeaHCKHX 6aceHa
h jjo noBeharba H>nxoBor Kanan,HTeTa. IlojivjiapaiLC thx cjjasa ca cjiasaMa peopraHH3o-
BaH>a KHiieMaTHKe iuio‘ia (yHyTap jjna oKeaHa) mo>kc ce o6jacHHTH Kao pe3yjiTaT ycno-
paBaiba, na xakK h npHBpeMeiior 3aycTaBlbaH>a, KOHBeKTHBiiHx TOKOBa y ropibeM
OMOTany 3a BpeMe TaKBHX cjiasa, nocjie Kojnx ce jtoncKJie Meibajy npaBii,H cTpyjan>a y
OMOTa'ly.

M 06pnyTO, ii0jiyjtapHOCT jty*nx cj)a3a pejiaraBHor noflH3au>a h bhcokof nolioacaja
HHBoa OKeaHa ca cj)a3aMa xOpH30HTalJiHOr HCTe3au>a nh uinpeiba (pHc}>ToreHe3a n
iunpeibe), BepoBaTHO ce Moace o6jacHHTH Kao iiocjiejiiirja onuiTer "ncnpaBJbaiLa" noBp-
uiHHe 3eMJbe 3ajejjno ca BehHM jjelioM jnia oKeaHa (H3y3eB ynyTapoKeaHCKHX rpebena
iunpeiba) Koje jiobojjh jio cMau>eiba yKynHor KananiiTe'ra oKeaiiCKHX 6aceHa a THMe h jjo
nopacTa HHBoa OKeaHa h Tpacrpecnja.

npeMa caBpeMeHHM cxBaraibHMa, reoMaraeTCKO nojbe je HacTajio y TOKy jry6 HH-
ckhx npou;eca Kojn cy jejioBajiH y cnoJbH>eM (TeiiHOM) je3rpy Ha rpaiiHHH je3rpa h omo-
Tana. Th nponecn, nnja npnpofla jour jjaHac HHje cacBHM pa3jamu>eHa h o KojHMa Hehe
6hth pe'iHy obom pajiy, npecyjino yTH'iy Ha cBOJiyniijy oMora'ia h 3eMJbHHe Kope.



HpoMeHe Hanona reoMaraeTCKor nojba h H,eroBe HHBep3Hje - necTe y HeKHM cj)a-
3aMa reojiouiKe iipouuiocTH a peTKe y jipyi HM - omhi‘jicjiho ojjpa>KaBajy HenpaBHJinocT
h hhkjihhhh KapaKTep riponeca Kojn ce o/iRHjajy y je3rpy h najiiH>KeM jiejiy oMOTana.
TeKTOHOMarHeTCKe nojaBe y 3eMJbHHoj Kopn h evcTaTHHKa KOJie6an,a HHBoa OKeaHa
Mory ce CMaipaTH "ojjjenHMa"™ thx HCKJi,yiHBO /iyffHHCKHX npoijeca.

KaKaB je MexaHH3aM npenouien,a thx najj(y6ji,nx HMnyjica eneprnje kojh Hijiy jjo
noBpniHHe cnojbHor je3rpa 3eMJbe Kpo3 jioii.h h ropifeH OMOTan h Kopy jjo noBpuiHHe
3eMJbe, 'injn cy "cHrHajiH" npejjcraBJi,eiiH BHinecTpyKHM iiairiMeHH'iHHM (J)asaMa peTKHX
h necTHx reoMarHeTCKHX HHBep3Hja h 'injn ce yrai;aj Ha 3eMJbHHy Kopy h n,eny noBp-
uiHHy HcnojbaBa y naH3MeHHHHHM (J)a3aMa nojanaHHX uiHpeiba h ca*:HMaiba h HCTOBpe-
MeHHX KOJieSaiba eycTaraHKor HHBoa OKeaHa?

Moryhe je nperaocTaBHra jiisa 0CHOBHa, BepoBarao mc”vcoGiio ycjioBJbeHa Mojiejia
npeiioineiba rax najjjy6ji,iix HMnyjica eiieprHje Kpo3 OMO'ra’i h Kopy jjo noBpimme
3eMJbe:

1) KOHBeKTHBHO npeHomeibe TonjioTe oji noBpmHHe je3rpa T\o noBpuiHHe 3eMJbe,
HHjn ce HHTeH3HTeT HenpecTaHo Meibao y TOKy reoJiomKor BpeMeHa;

2) nepnojiHHHe npoMeHe HanoHCKHX ycjioBa y OMOTany h Kopn, Kao h ojiroBapajyhe
npoMeHe 3anpeMHiie 3eMJbe y hcjihhh h yKynHe noBpuiHiie 3eMJbe, Kao iiocjicjihhc
nyji3aHHOHHX npoMeHa 3anpeM Hiie 3CMJbHiior je3rpa.

IlpBH MexaHH3aM, HapaBHO, 'jancTa nocTojn h Hrpa Bpjio Ba>Kiiy yjiory y TeKTOHO-
MarHeTCKOM pa3Bojy Hame nliaHeTe. IberoB 3iialiaj cy HarjiamaBajiH mhoi h HayTiiHnii.
Ha npHMep EejioycoB (1990) CMaTpa j(a BpeMeHCKa HenpaBHJIHOCT HHTeH3HTeTa iiojjh-
aaiba anoMajiHO Bpejior jivfiHHCKor MaTepnjajia mo*c jia o6jacHH nocTojaibe tcktoiio-
MarHeTCKHX niiKJivca h npoMeHa Y pa3Bojy reojioiiik HX Nnponeca y hcjihiih. Ajih iiponecn
KOHBeKTHBHor npeHomeiba TONjioTe sajejuio ca H3jiH3aii,eM jiy6micKor M aTepnjajia, hjih
iimpeibe tohjiothhx Tajiaca oj( Bpxa je3rpa jio noBpuniHe 3eMJbe Kpo3 OMOTa'i h Kopy
‘inja sajejniH'iKa j(e6jbHHa jioctidkc cKopo 3000 km, 3axTeBa jjocra BpeMeHa, y ch3kom
cjiy'iajy He Maibe ojj iickojihko MHJiHOHa rojiHHa.

Pa3M aTpajyhn HejjaBHO OBaj npo6jieM, Larson & Olson (1991) cy HarjiacHJiH j*a
cy ce enoxe peTKHX reoMarHeTCKHX HHBep3Hja, a iiapo'iHTo ii,hxobo cKopo norayHO oji-
cycTBO y TOKy HeKOJIHKO jjeceraH a MHJiHOHa rojiHiia (Ha npHMep enoxa "cpejjibeKpejine
cynepxpoHe"), ojiJiHKOBajie aKTHBH3npaH>eM KOHBCKnnje y ropibeM /jcjiy je3rpa h
nopacTOM eMHCHOHor mnpeiba Tonjiorae eiiepi’Hje oji noBpmHHe je3rpa Kpo3 OMOTa'i h
Kopy. Y TOKy TaKBHX enoxa 3Harao cy ja'iajm nponecH (JiopMiipaiba cna>KHHX Bpejinx
jlijjaHHpa ("cynep3Hjanapa") y najiilHIKCM jjejiy OMOTaia h h>hxobo H3jjH3aibe HaBHme
Kpo3 jjoh.h h ropibH OMOTa'i jjo jioibc ipaiiHne Kope.

HacynpoT ibHMa, enoxe necrax HHBep3Hja reoMameTCKor nojba o'mrjiejjno cy ce
0flJiHKOBajie Man>e CTa6njiHOM h yrjiaBHOM pejiaraBHO MaH>OM TonjioraoM CMHCHjoM oj;
noBpmHHe je3drpa y OMOTa'i. npeM a iipopa‘'iyHHMa Larson & Olson (1991), 6p3HHa
KojoM cy BejiHKH jmjaimpH OMOTa'iay H3jjH3aii>y npeHociuiH KOHBeKTHBHyY TonJioTy Kpo3
BeoMa bhcko3hh OMOTa'i iinje npejia3HJia 10 cm rojiHiini>e na npeMa TOMe H>eHO iieibaibe
HaBiuiic 03 jma GMOTa'ia j;0 iberoBe noBpmHHe TpajaJio je oko 30 MHJiHOHa rojinna. 3aTo
cy ce Bpejie Ta'iKe Ha Bpxy OMOTa'ia h y Kopn nojaBJbHBajie oko 30 mhji. roj;. nocjie craa-
pama jmjaiiHpa y najiiH>KHM jjejilOBHMa OMOTa'ia iio'ictkom "cpejiH>OKpej[ne cynepxpo-
He". y tom cjiynajy 'rpe6a ~a CMarpaMO (JjaKTHHKH CHHxpoiiH3aM Ha noneTKy "cpejiibo-



KpeflHe cynepxpoHe™ Ha HHBoy rpaHHi;e je3rpa h OMOTaua h noueTaK (J)a3e CHa>KHor
6a3ajiTHor ByjiKaHH3Ma, pncfn'oreHese h noja‘'iaBaiha mnpeiha Ha noBpmHHH 3eMJi>c Kao
cjiyliajny KOHKHHj(cimHjy jiBa ycjiOBHO HenoBe3aHa florat)aja h o6jacHHMO njiaHeTapHy
aKTHBH3ai"Hjy niHpeii,a, pntjrroreiiese h 6a3ajiTHor ByjiKaHH3Ma y anT-aji6y Kao pe3yji-
TaT VTHHaja na 3eMJbHHy Kopy HijiH3aii,a TonjioTHor Tadiaca, Kojh je "KpeHyo™ ojj rpa-
minc je3rpa h OM0Taga npH6jiH*no cpejjHHOM ropH>e jype.

TaKBo npHXBaTaH>e cjiv’iajnor cHHxpoHH3Ma obhx 36Hisaii>a nsi Jiejja iipHJiH'ino cyM-
h>hbo, 360r ‘iera cy Larson & Olson (1991) TaKof)e H3HejiH h ajiTepHaTHBHy npeTno-
CTaBKy, npeMa Kojoj cy ce tohjiothh Tajiacn nrHpHJiH ojj noBpniHHe je3rpa 3cmji>c jio
Kope Kpo3 iipoBojtnc KaHajie y OMOra'iy. Yjiory TakKBHX Kanajia MorjiH cy HMaTH Beh
nocTojehH y to BpeMe CTapnjn, napo'iiiTO jypcKH jjnjaiinpn OMO'ra‘ia, peaKTHBHpaHH vy
paHoj Kpejiii. Y tom cjiy'iajy, 6p3HHa mjjHsaii.a tohjiothhx Tajiaca Morjia je 6hth oko 10
nyTa Beha, jjo oko 100 cm/god. 360or Tora 6h ce 3aKacnejiH no'ie’raK njiaHeTapHor 6a-
3ajiTHor ByjiKaHH3Ma, pncj)Torene3e h noja‘iaisan.e mnpeiha KpajeM j}JOH.e Kpejie y ojjiio-
cy Ha no'ie'raK nojiH3an>a cna>KHor TonjioTHor Tajiaca oji rpaimne je3rpa h oMora'ia
Morao CMarbHTH Ha HeKQUIHKO (oko 3-5) mhjihoh3 rojimia. 1lo MHUiJbeiiy Larson &
Olson (1991), OBa npeTnocTaBKa MO*e ja o6jacHH Ha 3aflOBOJbaBajyhH HaVHH npH-
6jin>KHy BpeMeHCKy KOnnnnj(eHniijy *‘cpejin>OKpejine cynepxpoHe™ (ycjioBJbeHe nponecn-
Ma Kojn cy ce ofIBHjajm y 6jih3Khh rpaHHue H3Mei)y je3rpa h OMOTaua) h cpeflH>OKpeflHe
c}a3e njiaHeTapHor uiHpeiba, pHcjrrorene”e h aK'iHBinanHje 6a3ajiTHor ByjiKaHH3Ma na
noBpuiHHH 3eMJbe.

Me(?yTHM, naiipej; H3iieTH iiojjann yKa3yjy jja ce y cTBapHocTH ne nojiyjjapajy npn-
6jih>kho BpeMencKH caMO jjoc'ra ;iyre cjia'se (jio hbkojihko jieceTHiia mhji. roji.) peTKHX
reoMarHeTCKHX HHBep3Hja (cynepxpoHa) ca jjyriiM c})asaMa uiHpeiba, pncjjToreHese h
aKTHBHparba 6a3ajiTHor ByjiKaiiH3Ma h BHCOKor nojioscaja HHBoa OKeaHa y cpeflH>0j h
ropitoj KpejiH, Beh jja npaKTH'ino nocTojH norayHa KOHHHHjieiiHHja y reoJiouiKoj
BpeMeHCKoj cKajm (ca npeitH3Houihy y rpaiiHi*aMa 1,5-1 mhji. rofl.) MHoro Kpahnx c|)a3a
nopacTa y'iec’raJiocTH reoMariieTCKHX HHBep3Hja ca KpaTKHM cpasaMa noja'ianor ca*H-
Maiba Kope h MOMeHTHMa Harjinx onajjaita HHBoa OKeaHa, ojuiocho chhxpohh33M pHT-
mhhhocth npoueca Kojn ce oflIBHjajy Ha rpaHHUH H3Mel)y je3rpa n OMOTana h npoueca
Kojn ce jaBJbajy y ropibeM j;ejiy Kope h Ha noBpuiHHH 3eMJbe. O chm Tora, He 3ana»caMO
HHKaKBe 3HaKOBe 3aKaiuu>eiba obhx ,npyi'HX y oj(iiocy Ha MaKCHMyMe ynecTajiocTH npo-
MeHa reoMarHeTCKor nojba Behe 0 0,5-1 mnjinon roflHHa.

T aKO j;0jia3HMo j(o 3aKJi>y'iKa j(a ce npeHouieibe eHepreTCKHx HMnyjica oh je3rpa j(o
noBpniHHe 3eMJbe BpuiHJio 3a CKopo jejjan peji Bejiii'iHiie 6p*e Hero uito cy to npeT-
nocTaBHJiH JlapcoH h Ojicoii. Ta ce nojaBa BepoBaTiio He MO*e o6jaciiHTH caMO Kao
pe3yjiTaT Bpjio 6p3or KOHBeKTHBHor npeHouieiba TonjioTe npoisojuiHM KaHajiHMa Kao
uito cy jiHjaiHipH OMO0Ta'ia, naKO ohh BepoBaTHO HMajy Bpjio isa>Kiiy, MOJKfla 'iaK h 0"Jiy-
nyjyhy yjiory Kao VTHnajim cjjaKTop jjyro-nepHojui'iHe hhkjih'iiiocth TeKTOHO—MarMaT-
ckhx npoijeca.

Ulto ce THne npHpoj*e pejiaTHBHO KpaTKonepHOfIHHiie ijhkjihhhocth pa3JiHHHTHX
Me”yco6Ho 3aBHCHHX jjy6iuicKHX h nojuioBpuiHiicKHX nponeca TpajaH>a oko 1-2 na 'iaK h
0,5 mhiji. rofl., a napowro iioj(yj(apan>a cjia*a necTHx npoMeHa reoManieTCKor nojba ca
cjjasaMa HiiTeirsiiBiior ca>KHMaiba Kope h 6p3or cnyuiTaiba HHBoa OKeaHa, Kao pajuiy



cnojbaiiiH>eM fle:iy 3eMJbHHor je3rpa h npeMa rpaHHijH ca OMOTaneM, BpuiHJie BHiue-
CTpyxe iicpnojuriiie npoMene HanoHCKHX ycjiOBa Yy j(y6ji>HM jjejiOBHMa ynyTpauiH>ocTH
3eMJbe Koje cy ce Bpjio 6p30 iiiHpiuie Kpos OMOTan h Kopy jio noBpuiHiie 3eMJbe. T€ npo-
MeHe HanoHCKHX ycjioBa y OMOTa'iv h KopH HajBepoBaTiinje cy 6hjic npOy3p0KO0OBaHe
neKHM nepHOfIH'IHHM npoMeHaMa y 3anpeMHim 3eMJbHHor je3rpa h j*OBelie cy jjo hckhx
onuiTHx npoMeHa 3anpeMHiie 3eMJbe y hcjihhh, ojtnocno H>eHe nyjidaHHje.

3a BpeMe enoxa h cj)a3a H3BecHor nopacTa 3eMJbHHor je3rpa, npoMeHe reoMar-
HeTCKor nojba cy 6njie peTKe hjih hx CKopo imje hh 6hjio. 3anpeMHHa 3eMJbe y neJiHHH,
ibeH pajjnyc h noBpiuiiHa, y TOKy TakBHX enoxa TaKo”e cy 6hjih Majio hoBehaHH, rycTHna
MaTepnjajia OMOTa'ia Majio CMaaeHa, H3jjH3an>e juijannpa OMOTa'ia h kohbckthbhh
iiponecn Yy OMOrra‘'iy cy 6hjih HHTeH3HBHHjH, uito je jjobojuijio jio aKTHBHpaiba noMepaiba
JiIHTOc4)epimx iuio‘'ia. Ajjna6aTCKO 3arpcBaii>e HajBHiuHX xopH30HaTa OMOTana jjoripn-
Hejio je nojaBH h pa3Bojy acTeHOJiHTa h acTcnoccjiepc Y nejiHHH Kao h cTBapaH>y yHyTap
h>hx KOMopa 6a3ajiTHe MarMe. 360r umpeH>a Kope, 6a3ajiTHa MarMa je npojjnpajia y u>e-
He ropite xopH30HTe hjih je epyniuijoM H36anHBana Ha noBpuiHHy 3eMJbe y o6jiacTHMa
HajHHTeH3HBIinjer iunpeiba, na je 6iuia KOHH,eHTpHcaHa Ha jiHHeapHe 30He innpen.a hjih
pHcjiTOieiiese hjih ce pa3JiHBajia no 6a3ajiTHHM njiaTOHMa OKeaHa h tpotobckhm kohth-
HeiiTaJiIHHM 6aceHHMa.

FjiaBiic cjjopMe Ha noBpuiHHH 3eMJbe, yKJby'iyjyhn oKeaHe (H3y3eB nojaca uinpeiba
y H>HMa) jjohckjic cy HcnpaBJbeHe, na ce THMe CMaibHO Kanaii;HTeT OKeaHCKHX 6aceHa h
jiobco jjo eycmraTH'iKor nopacTa MopcKor HHBoa.

Hanpe”™ onncaHe enoxe h 4>a3e CMeibHBajie cy ce ca KpahHM <Ja3aMa necTHX reo-
MarneTCKHX HHBep3Hja, Kaj™a je 3anpeMHiia 3eMJbHiior je3rpa nocTajalJia HeuiTO Maaa, na
ce h 3anpeMHHa hcjic 3eMJbe Takoije jjoneKJie CMaibHBajia, a THMe h ibeH pajjnyc h
yKynHa noBpuiHHa 3eMJbe. FycTHHa Ma'iepnjajia OMcrra'ia Majio ce noBehajia tokom
TaKBHX enoxa, koiibckthbiih tokobh h H3jjH3an>C juijannpa OMOTa'ia nocTajajin cy cjia-
6njH hjih cy 'iaK npecTajaliH, acTenoco'iHBa, acTeHocjiojeBH h MarMaTCKa oribHiuTa y
HajBHmMeM Jiejiy OMOTa'ia C€ pcjjvKOBajia hjih "yMHpaldia'', HHTeH3HTeT 6a3ajiTHor Byjika-
HH3Ma onajjao, nponycTJOHBOCT kope ce CMaibHBajia, jicBHanHOHH HanoHH Yy Kopn, a
BepoBaTHO h y OMOTaHy, ce noBehaliH, pncJ)ToreHe3a npecTajadia, 6p3HHa uinpeiba
onajjajia, a TeKTOHCKe 3one mo6hjihhx nojaceBa rjje ce Halia3HO jjoibh jie0o Kope Yy
TaKBHM cjjasama (*'c{)a3a y6npaiba') nocTajajie cy 3arpejaiiHje h iuiacTH'iHHje, na CYy ce
jaBHJie j~ec})opmai~Hje caacHMaaa hjih h>hxob HHTeH3HTeT pacTao.

H3BecHO CMaH>eH>e yKynHe noBpuiHHe 3eMJbe, H3a3B3HO CKynjbaH>eM, TaKohe ce
ojjpaiKaBaJio y cJ)opMH BejiHKHX caBHjaiba 3eMJbHHe Kope, H3jjH3aibCM nji3hhhckhx pern-
ona, juisaibeM KOHTHHeHTajiHHX MacHBa h cnyuiTaH>eM OKeaHCKHX h mopckhx 6aceHa,
iuto je flOBOj™HJio jio noBehaiba H>nxoBor KaiiaiuiTCTa a THMe h j;o evcraTH'iKor onajiaiba
HHBoa OKeaHa.

Y u;ejiHHH y3eB, c})a3e H3BecHe eKcnaH3Hje je3rpa h 3eMJbe y iMejiHHH KapaKTepHiuy
ce cTBapaH>eM maKCHMajiHe eneprnje h iimpeibeM HajyHyTpauiu>HjHX reocc})epa, npBeH-
CTBeno je3rpa 3eMJbe. Ta eneprHja ce innpH napo‘iirro 36or caBJiatjnrsaiba npHTHCKa ojj
cTpaHe cnojbimx reoccj)epa Hauie njiaHeTe.

3a BpeMe c})asa iipeTOKiior ca>KHMaii>a 3eMJbe Koje ce KapaKTepHiuy cnrvpHHM
cMaH>eH>eM 3anpeMHHe je3rpa h 3eMJbe y nejimiH (npaheHO ‘iccthm reoMarHeTCKHM
HHBep3njaMa) ocjio6obena eiieprnja H3 KpajH>nx yHyTpauiH>HX reocc})epa pejiaTHBHo ce
CMan>yje. I'jiaBiiH H3Bop cneprH jc, Koja je y TaKBHM enoxaM a yTpoiueHa Ha jjecj)opManH je



ca>KHMan>a 3eMJLHHe Kope, o'inrjicjmo je fiiuia rpaiiHTannoiia eneprnja aKyMyjmpaHa
tokom npeTXOfIHHX (J)a3a npeTe>KHor xuHpeii>a 3eMJbe.

3AKJbYHAK

YcnocTaBJbeHa je BpeMencKa Kopejiannja 3a iiocjicjiii>hx 180 mhji. ro/(. H3Mei)y
yTiecTajioci'H npoMeHa reoMarHeTCKor nojba, KOJic6éan>a hhbob OKeaHa h njiaHemrapHHX
npoMena y pe*HMy tcktohckhx flec})opMaimja 3eMJbHHe Kope. npHJIHMHO KpaTKe cj>a3c
(0,5-2 mhji. ro/r) necTHX reoMarHeTCKHx HHBep3Hja o/iroBapajy narjiHM oiia//aii>HM;>
HHBoa OKeaHa h njiaHeTapiiHM c})a3aMa HHTeH3HBHpaiba ca>KHMaiba ("4>a3e y6npaiba").
JJy>Ke rpase (2-10 mhji. i'o//. h BHine) peTKHX reoMarneTCKHX HiiBep3Hja hjih ibHX0BOr
o/;cycTBa noBe3yjy ce ca nopacTOM HHBoa OKeaHa, njiaHeTapHHM (jiasaMa HHTeH3HBH-
paiba uiHpeiba ("c})a3e pnc})ToreHe3e™) h c})a3aMa aKTHBHpaiba 6a3ajiTHor ByjiKaHH3Ma.
KaKO cy npoMeHe HanoHa reoMarHeTHor nojba h reoMarneTCKe HiiBep3Hje noBe3ane ca
npou;ecHMa y 3eMJbHHOM je3rpy, yrJiaBHOM y ropibeM, Te*iIHOM flejiy je3rpa h y3 H>eroBy
rpaiiimv npeMa OMOTaqy, TeKTOHOMarMaTCKH npoijecH y Kopii a eycTaTHTIKa KOJie6aiba
HHBoa OKeana ca H>HMa y Be3H o'iHiJie/iiio cy TaKot/e ycjioBJbeHH thm BeoMa /ivbokhm
nponecnMa. IL>hxob noTnyn hjih npH6jiH»;aH CHiixpoHH3aM naBO/iH Hac Ha npeTnocTaBKy
/ja cy ce y TOKy npoiieca, Kojh cy ce o/iBiijajin y ropibeM tc'iiiom /iejiy je3rpa h y3
rpanmiv ca OMOTa'ieM, nonaBJbaldie Maibe npoMeHe 3anpeMHHe je3rpa Koje cy npoy3po-
c}a3e nJiaHe'rapHHX iiiHpeii,a h ca>KHMaii>a Kope, TeKTOHoeycTarrii'iKa KOJie6arba HHBoa
OKeaHa h HeKe nepHoflH>iHe npoMeHe (nyji3au,Hje) 3anpeMHHe 3eMJbe y i~cjihhh.
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