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Summary. Two specific structural features are typical for the Antarctica continent. These are its position in the
South Pole area with strong symmetry relatively the Arctic Ocean, and a system of the oceanic ridges forming a
ring around Antarctica with regular sprigs of mid-oceanic ridges. The origin of these regular structures is difficult
to conform to chaotic movement of the lithosphere plates but it may be explained by the fluids-rotation
conception proposed by the author. The conception supposes two main energy sources of the global tectonics: the
degasification of the Earth (the fluids advection) and changes in the Earth rotation. Three basic stages of the
tectonosphere formation are distinguished by the conception. Judging by the paleomagnetic data in Archean-
Proterozoi several blocks of thick continental lithosphere were formed in the southern hemisphere. Geochemical
studies show that the continental lithosphere was formed in from the mantle matter with large contents of fluids
and it means that the intensive deep fluid flow has been at that time in the southern hemisphere. The formation of
the thick lithosphere has led to asymmetry of a planet and to the relative displacement of the mass centers of the
Earth's spheres. That resulted in turning of the mantle around the core in Paleozoic with movement of the
continental hemisphere to the north. Rotation of the mantle around the core created a new no equilibrium system.
Therefore in Mesozoic era an expansion of the southern hemisphere began. Such expansion created the regular
system of the mid-oceanic ridges forming a ring around Antarctica. Supposedly at the last stage the formation of
the Antarctica continent on South Pole and destruction of a continental crust on the northern hemisphere
(formation of the Arctic Ocean) took place to mount on the mass center balance.
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Pedepar. /IBe cienmdrueckne CTpyKTypHbIE 0COOEHHOCTH XapaKTEePHBI Il KOHTHHEHTa AHTapKTHAA. JTO —
ero nosuoxkenue Ha KOKHOM HoITIoce, CTPOro CHMMETPHYHOE OTHOCUTENEHO APKTHYECKOTO OKeaHa, U HalTu4Ine
OKPY’)KAaIOIIEro KOHTHHEHT KOJbIA OKEAHWYECKHX PH(TOB C OTBETBISIOIIMMHUCS OT HEr0 CPEAWHHO-
OKeaHHMYeCKHMH xpeOramu. DOpMHUpPOBaHME 3TUX PETYIAPHBIX CTPYKTYPHBIX OCOOEHHOCTEH TPYAHO
COIVIACOBATh C XaOTUYHBIM JIBI)KEHUEM JIUTOC(EPHBIX IUIUT, HO JJOCTATOYHO CTPOTO MOXKET OBITh OIMHCAHO C
MO3HULUI PEIOKEHHON aBTOPOM POTAIIMOHHO-(ITIONIHON KOHIeTUH. [10 3TOH KOHLIENIINH CYIIECTBYIOT J1Ba
IVIaBHBIX MCTOYHMKA HSHEPrHMU IIOOANBHOM reoauHaMuKku: paeraszanust 3emin (QurompHas afBeKUus) U
M3MEHEHUs B XapaKTepe BpaIleHus: 3eMITH. BEIIeIaioTcs Tpu OCHOBHBIE CTaUU PAa3BUTHSI TeKTOHOC(hepsl. B
apxee M MPOTep030€ HECKOJIBKO KPYMHBIX KOHTHHEHTOB C(HOPMHPOBAJIOCH 10 ITaJIC€OMArHUTHBIM JIAHHBIM B
IOxuOM momymapun. [lo reoXMMHYeCKMX HaHHBIM H3BECTHO, 9YTO (OPMHPOBAHHE KOHTHHEHTATBHOMN
nutochepsl IPOUCXOANT U3 MAHTUIHOTO BEIIECTBA, HACHILIEHHOTO (IIIOMIAMHU, CIIEI0BATENILHO, B 9TO BpeMs
MaKCHMaJbHBI TOTOK IIIyOMHHBIX (mionmoB Obul B IOxkHOM monymapun. OOpazoBaHHE MOLIHOM
KOHTHHEHTAIbHOMN .]'II/ITOC(l)epl)l JOJIDKHO 6])1.]'10 IPUBECTU K ACUMMETPUU IUIAHETBI U K OTHOCUTCIIBHOMY
CMEIIEHHIO IIEHTPOB Macc 3eMHBIX cdep. I BOCCTAaHOBICHHSI PAaBHOBECHS B ITJI€030€ HAYaI0Ch BPAIICHHUE
MaHTHHU BOKDYT s1/Ipa U IIepeMelleHne KOHTHHEHTAIbHBIX Macc Ha ceBep. Ho 3To nmepemertenne co3ano HOBYIO
HEpaBHOBECHYIO CHCTeMy. B pesymsrare B Me3030e¢ Hadaiaoch pacmmpenne HOxxHoro mnomymapus. 1o
pacuiMpeHne MNpHuBeao K (OPMHUPOBAHUIO PETYISIPHOH CHUCTEMBI CPEAMHHO-OKEAHHYECKHUX XpeOToB,
00pa3yronmx KoJIbIo BOKPYT AHTapkTHbl. Ha mocnenuelt craany pa3BUTHS BOCCTAHOBJIGHHE OanaHca Macc
OCYIIECTBISIETCS 3@ CUET POCTA KOHTHHEHTa AHTAPKTU/IBI B F0KHOM MOYIIAPUH U Pa3pyIIEHUs] 36MHOU KOPBI
ApKTUKH.

KuroueBbie ciioBa: AHTa.pKTI/IKa7 CPEANHHO-OKCAaHUYECKUE Xpe6TI)I, J'II/ITOC(I)epa, BpalleHne MaHTHUH.
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1. Introduction

The brightest distinctive feature of Antarctica is its position on the South Pole, strictly
symmetric relatively to the Arctic region. The Arctic Ocean and the Antarctic continent are
surprisingly similar both in size, and on general outlines, but are opposite in relief form and in earth's
crust structure. The crust of Antarctica is more than 30 km thickness and has a thick (up to 10 km)
granite-gneissic layer with the average seismic velocity of about 6.0 km/s. The earth's crust in oceanic
basins of the Arctic regions is thin (about 5-10 km) and it has a high seismic velocity (6.5 km/s). As
well as the other continents, the Antarctica is characterized by a thick lithosphere which is marked by
the positive anomaly of seismic velocities (Fig. 1). This anomaly reaches the depth of 250 km. In the
Arctic region, as well as under the other oceans, the negative anomaly is observed in seismic
tomography sections.

Another distinctive feature of the Antarctica is the oceanic rift ring surrounding the continent,
with the mid-oceanic ridges branching along meridians with approximately identical distance of 90°
between them (Fig. 2). Three of these rift zones are traced in the southern hemisphere as the mid-
oceanic ridges and traced further in the continental areas up to the Arctic regions, as tectonic active
zones. The fourth zone spreads on the meridian 155° from the western margins of the Australian shelf
and Philippine Sea up to the Sakhalin Island. Now these zones are defined as a zone of active hydrogen
degassing (Sivorotkin, 2002).

A prominent feature of the Antarctic rift ring is the absence of the corresponding subduction
zones: all surrounding continents have passive margins (Fig. 2).

All this allows to assume, that the marked structural regularity was created during the general
development of the Earth as a planet. It shows that there was no large chaotic moving of separate parts
of the tectonosphere relative to each other. It means that the formation of modern structure of the
southern hemisphere cannot be explained in terms of the plate tectonics.

Butit can be described from the point of view of the fluid-rotation concept (Pavlenkova, 2005).

2. The main principles of the fluid-rotation concept

According the fluid-rotation concept the large structures of the Earth's upper spheres were
formed during the planet development because its initial heterogeneity. While the core and certain
spheres were formed, the Earth's radius was changing; at that time the global system of rift zones,
including the Pacific ring, was framed.

The basic sources of the global tectonic transformations according to this concept are
degassing of the Earth (fluid advection) and changes in the rotation of the Earth or its spheres in system
of the Earth-Moon-Sun. The essential role by degassing in global tectonics can be explained by the
main feature that distinguished the Earth from other planets, that is the large contents of fluids, mainly
hydrogen and helium, in its core (Larin, 1975; Gilat, Vol, 2005). No other kind of the Earth internal
energy (convection, advection of deep matter and other) can be compared to fluid advection in the
amount of transferable energy and in its rather small losses at long transportation. No other energy
sources can provide such fast processes, as formation asthenolites, activization of the tectonic
processes in local areas and in a short period of time, and seismic stratification of continental
lithosphere. It is a constantly allocated and almost unlimited energy possessing high concentration and
the high velocity of realization.

The Earth degassing has resulted not only in formation of the atmosphere and hydrosphere, the
deep fluids also played an important role in the formation of the continental lithosphere. Continents
and oceans differ essentially the lithosphere structure: in the oceans it is thin and low velocity, the
continents have thick and high-velocity lithosphere (Fig. 1). On the data (Luts, 1980) the continental
crust was formed from the mantle matter saturated with fluids, that is in the field of high intensive fluid
flows.
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Fig.1. Tomographic cross-section of the 1 upr mantle from the Arctic to the Antarctica. The
section shows the seismic velocity deviation from the global model IASP91 in the percents. The
earthquakes used for the section construction are shown by the points in the upper figure (Gossler,
Kind, 1996).

Fig.2. Scheme of mid-oceanic ridges which form a regular ring around the Antarctica and has
no corresponding subduction zones around the nearest continents (Storetvedt, 1997).
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The fluid flows also contribute essentially to the formation of the continental lithosphere.
F.A.Letnikov (2000) has shown, that the long process of fluids carrying out should lead to the mantle
matter changes and their crystallization. The longer this process proceeds, the thicker earth's crust and
the whole lithosphere become. The further gradual cooling makes the crust more stable, promoting
formation of the lithosphere less permeable in comparison with the oceanic areas.

As a whole, formation of continents can be presented as follows. First the Earth was covered
with a thick and low density crust similar to the Moon crust (Marakushev, 1999). Then in the areas of
intensive fluid flow the nucleus of the future continents with sialic crust and thick lithosphere were
formed. In the place of the modern oceans where the fluid flow was weak, the primary crust kept its
place and only separate blocks of the intermediate crust were formed. Its fragments are found now in
all oceans.

The further formation of a continental crust was due to two basic processes: the growth of the
crustal thickness and its granitisation. When the thickness reaches a certain level (now for platform
areas it is 40-50 km), a plastic, low permeable layer is formed in its bottom. This layer prevents the
crust from being destroyed by the mantle melts. The granitisation passes in conditions of the increased
deep fluid flow which provide the additional energy necessary for the process. This process is
important for the formation of continents because granitisation raises the stability of the rocks
relatively various geochemical influences and protects the continental crust from destruction.

Another important feature of the tectonosphere structure is its regular spatial symmetry. The
main law is the division of the Earth into two hemispheres with lowered surface (the Pacific Ocean)
and with the higher relief (a continental hemisphere). This division into essentially different
hemispheres is confirmed also by the data on different age, geological history and crustal structure in
the Pacific in comparison with other oceans. It is not a casual feature of the Earth, the same structure is
typical of the other planets, for example, the Moon and Mars, where the hemispheres with the
prevailing raised and lowered relief are also allocated. All this indicates that there exist some general
laws of the planet formation.

The formation in one hemisphere of large blocks of the continental lithosphere the thickness of
which can reach 350 km, should lead to the infringement of the Earth's upper spheres balance. The
balance restoration in the rotating Earth could occur by horizontal moving of the formed
inhomogeneities. According to paleomagnetic data such moving really occurs. It is on this basis that
the lithosphere plate tectonic was founded. But large and chaotic moving of the plates is difficult to
bring into accordance with the regularity in the tectonosphere structure: its division into two
hemispheres, symmetric system of mid-oceanic ridges and other. The large moving of the lithosphere
plates will not be coordinated to the structure of the upper mantle. According to the seismological and
seismic data (Dziewonski, Anderson, 1984; Gossler and Kind, 1996) under all continents the large
seismic velocity anomalies covering the whole upper mantle are observed (Fig. 1). If the continents
moved, they should have moved together with the upper mantle.

According to the rotation-fluid concept the continental lithosphere moving occurs due to the
displacement of the mantle around the core. The theoretical data on the opportunity of such
movements are ambiguous. It is usually considered, that tidal forces, taking into account the
tectonosphere isostasy, cannot cause such large scale moving. However, in J.N.Avsjuk's (1996) and
J.V.Barkin's (2002) papers such opportunity is not excluded. J.V.Barkin marked, that the centers of
gravity masses of the Earth spheres are displaced relative to each other because of their heterogeneity
and consequently possess at the significant dynamic compression. The Moon gravitational influence
informs various acceleration to environments of the Earth, which results in an additional directed
pressure between them. This pressure exceeds the tidal powers by three orders and can lead to the
planetary reorganizations characterized with cyclicity, polarity, symmetry and inversion. In particular,
itleads to the asymmetry of the Earth surface marked above.

The rotation-fluid concept of global geodynamics makes it possible to explain the present
formation of the modern Antarctic region structure.
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3. History of tectonosphere formation in the Antarctic region

The most intensive mantle flow of fluids, that has created the largest volume of a continental
crust, took place in the Proterozoic time (Lutz, 1980). During this period the areas of the increased
fluid flow was, obviously, the southern hemisphere as according to the paleomagnetic data all
continents were located at this time in this hemisphere. That is in the Proterozoic in the a southern
hemisphere a large heterogeneity in the form of lithosphere more than 300 km thick was formed, while
in the northern hemisphere the thin crust of oceanic type was kept.

In Paleozoic there was a change in the position of paleomagnetic poles along which all
continents moved from the southern hemisphere to the northern one (Storetvedt, 1997). According to
thr rotation-fluid concept this moving was a result of a turn of the upper mantle or, what is more
probable, of the whole mantle around the core. Only such movements were capable not to break the
regularity in the surface and deep structure described above.

Moving of the large heterogeneity of the upper mantle as the thick continental lithosphere from
the southern hemisphere to the north, caused a new displacement of the mass centers of the Earth
spheres, the mass deficiency was formed in the southern hemisphere. It led to the following important
stage of the global geodynamics: to the expansion of the southern hemisphere and formation of the
mid-oceanic ridge system which is symmetric relatively to the South Pole and does not have
corresponding subduction zones on the continents surrounding Antarctica (Fig. 2). This process is in
accordance with the geological data which show that the mid-oceanic ridges started to develop from
the south and expanded then to the northern hemisphere.

The expansion of the southern hemisphere is still proceeding. It is established, that now it is a
little bit expanded relatively the northern hemisphere (Barkin, 2002). The restoration of the mass
balance is also carried out by various reorganizations of the tectonosphere. Such well defined
asymmetry of the sites of the Earth raised in one hemisphere and lowered in the opposite one is
characteristic of all large tectonic structures. It is possible to assume, what it is such an alignment that
promotes the formation of Antarctic continent and the corresponding destruction of the continental
crust of the Arctic region. The high degassing also proceeds in the southern hemisphere (Sivorotkin,
2002).

4. Conclusion

Thus, three main stages may be defined in the development of the Antarctic tectonosphere
structure. At the first stage, in the Proterozoic due to the intensive flow of deep fluids the continents
with thick lithosphere were formed in the southern hemisphere. At the second stage, in the Paleozoic,
most continents moved to the north and in the southern hemisphere there were only crustal fragments
of the future Antarctica. In the Mesosoic time a new stage of development began - expansion of the
southern hemisphere, formation of mid-oceanic ridges and the Antarctic continent.

An important advantage of such interpretation is the opportunity to explain many structural
features of the Antarctic region and the history of its geological development on the basis of common
sources. Each stage and reorganization follows directly from the previous stages: the formation of the
continental heterogeneity in the southern hemisphere led the shift of this heterogeneity to the north, in
turn this shift caused the expansion of the southern hemisphere, the formation of the global rift system
and of the asymmetric Arctic and Antarctic regions.

Such interrelation explains the main structural feature of the Antarctic region: the presence of
the ring of mid-oceanic ridges around the continent without the subduction zones corresponding to
them. It contradicts to plate-tectonic conception of the global geodynamics. If the rift ring was formed
only by spreading of the oceanic crust as it follows from the plate-tectonics, the Antarctica would be
the area of all-round compression. But the subduction zones were not formed around it, and also the
continent contains more zones of expansion, than those of collision.
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