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Abstract
Geological and petrological data on evolution of
tectonomagmatic processes on the Earth and the Moon
evidence that their primordial iron cores were formed as a
result of heterogeneous accretion from material, existed in
the Solar system in the early stages of their development,
when the terrestrial planets were born and were their
embryos. Material of these primordial cores began to
involve in tectonomagmatis processes only at the middle
stages of their development, leading to cardinal
reorganization of the planets geodynamics and gradually
replacement of ancient sialic crust for secondary basaltic.
Modern cores of the bodies are formed by mixture of
material of the primordial cores and iron of chondrite origin

1. Introduction
Our knowledge about formation and evolution of cores of
the terrestrial planets based now on different physical and
geochemical speculations and models. The main
disadvantage of such hypotheses are their abstract character
and ignoring any data on tectonomagmatic evolution of
those planets. At the same time, magmatic processes have
carried information about evolution of the planets interiors
material and realize uninterruptedly record of their
changing throughout their history. Related tectonic
processes express character of deep-seated movements of
mantle material. In that way they can give possibility to
understand how and why evolution of the terrestrial planets
occurred and what role the cores played in these processes.
Now the most investigators follow Safronov’s [6] and
Ringwood’s [5] idea that the Earth were formed as a result
of homogeneous accretion. It suggests that toward the close
to it accretion, temperatures in the Earth had maximum of
about 2200oC at the depth of 1400 km. Presence of FeS in
original condensate, from which the Earth formed, gave
possibility to generate dense low temperature (about
1000oC) eutectic (FeS-Fe) liquid, This liquid had to sink
rapidly through the silicate rocks and accumulated in the
Earth’s center to form its core. Also very popular idea that
before 4.45 Ga the Earth was affected by a megaimpact
that resulted in the Moon formation, which likely occurred
after core formation on the both Earth and impactor [1].
So, if the model of homogenous accretion is correct,
the Earth and the Moon interiors from ~4.45 Ga had to
develop at the same way with systematic trend from
geochemical-enriched to depleted mantle sources. However,
in reality situation quite the contrary: magmatic rocks of
the first half of the Earth’s and the Moon’s evolution were
derived from depleted sources and only at the middle
stages of their development in global scale appeared
geochemical-enriched melts accompanied by cardinal
change of tectonomagmatic activity [7 and references
herein]. Very likely, that leading role in this process played
cores material.

2. Tectonomagmatic evolution of
the Earth and the Moon
For a long time (about 4.5 Ga) of the Earth’s being, three
evolutionary stages occurred which cardinally and
irreversible changed its deep-seated processes [7]. After
formation of the primordial sialic crust, Nuclearic Stage
began, which was lasted from ~4.0 Ga to ~2.6 Ga and
changed by Cratonic Stage (2.6-2.35 Ga). The predominant
type of geodynamics then was linked with ascending of
mantle superplumes of the first generation, composed by
depleted ultramafic material.
The critical change of the Earth’s tectonomagmatic
evolution occurred in the range 2.35-2.0 Ga, when
Continental-Oceanic Stage began. Intensity of magnetic
field, generated by liquid iron core, drastically increased at
that time; it reached maximum over the whole Earth’s
history and continued decreasing afterward [4, 6].
Geochemical-enriched Fe-Ti picrites and basalts, similar to
the Phanerozoic within-plate magmas. firstly appeared then
in large quantities and first geological evidence of plate
tectonics became practically on all Precambrian shields.
We suggest that such changes were linked with ascending
of mantle superplumes of the second generation
(thermochemical), originated at the boundary of liquid iron
core and silicate mantle, in similar way as the modern
plumes. Material of these superplumes has contained fluid
components enriched in Fe, Ti, P, alkalis, incompatible
elements (Nb, Ta, Hf, etc). Such superplumes reached more
shallow levels and extending of their heads could lead to
active interaction with rocks of rigid upper shells; it
resulted in appearance of the Phanerozoic type of activity
(plate tectonics). As a result, gradually replacement of
ancient sialic crust for the secondary basaltic (oceanic) has
happened ever since.
The same cardinal change of tectonomagmatic
processes on the Moon started at about 4.2 Ga when
volcanics of Mg suite, derived from depleted mantle, were
changed by geochemical-enriched KREEP suite followed
formation of large depressions of lunar maria with
powerful basaltic volcanism at 3.9-3.8 Ga. The maria
usually are treated as a results of huge meteorite impacts
(“Lunar Cataclysm”) [2 and references herein]. However,
structure of the maria and geochemistry of their basalts,
which are close in composition to aforementioned
terrestrial plume-related magmas (high contents of Fe, Ti,
as well as Nb, Ta, Hf, etc.) and judging on their
composition and structure, the maria very likely were a
result of ascending of the mantle plumes [7]. Like on the
Earth, it was accompanied by sharp increasing of the
magnetic
field
intensity,
reached
a
maximum
approximately 3.9 Ga (till 1 Gs) and gradually decreased
until 3 Ga [3] when eruptions of maria basalts were
completed [2].

3. Discussion and conclusion

Where this geochemical-enriched material was stored and
how it was activated? From my view, the established
succession of events could be provided only by a
combination of three independent factors: (1) the Earth
and the Moon originally were heterogeneous, with silicate
mantle and primordial iron core, i.e. formed due to the
heterogeneous accretion, (2) primordial iron core was not
chondrite origin, and (3) heating of the planets was
occurred downwards (from surface to core) and
accompanied by the cooling of their outer shells.
The most probable cause of the centripetal heating of
the Earth and other terrestrial planets was a zone (wave) of
heat-generating deformation directed inside the planets.
Such wave, according to experimental data, appears under
acceleration of body’s rotation. I suggest, that those zone of
deformation appeared after accretion of planets were
finished and their rotation around axes accelerated due to
law of conservation of momentum as a result of materials
compaction and shortening their radii. That wave could
reach the interiors of the planets thus heating deep mantle
material and generating first superplumes, composed by
depleted (because separation of the primordial crust)
material. Finally, it reached the primordial metallic core,
melted it and produced secondary thermochemical plumes,
which are still active on the Earth, but already absent on the
other terrestrial planets, which iron cores hardened by this
time.
However, according to paleomagnetic data, the
magnetic field of the Earth existed over 3.45 Ga [4] truly,.
Because new material started to participate in
tectonomagmatic processes only at 2.35 Ga, very likely on
the surface of the primordial core accumulated liquid iron
material, occurred owing to heating of chondritic matter by
the thermal wave. The iron liquid, generated by magnetic
field in Archean, was not participated in geodynamic
processes; only melting of the primordial metallic core,
composed of juvenile material, could have led to the
cardinal change in the evolution of our planet in the
Paleoproterozoic. Similar processes probably occurred in
the Moon as well. So, the iron cores of the planets
seemingly have complicate origin and consist of both
material: of primordial cores and matter from chondrite
substance, added to it later during convection after the
melting of the primordial cores.
Cores of the terrestrial planets play important role in
their structure, however, geophysical data provide little
information on their geochemical characteristics.
Fortunately, some iron meteorites represent fragments of
cores of small planetary bodies, and contain important
information, which can be used in the analysis of processes
of the cores formation in the large planets. According to [9],
the composition of iron meteorites should reflect the
chemical heterogeneity that existed in the Solar system in
the early stages of its development, when the terrestrial
planets were born. Part of the iron meteorites were their
embryos. Study of W isotopy and siderophile elements in
the composition of planetary bodies showed that they were
strongly fractionated compared to chondritic material, i.e.,

truly, part of the material of these cores was not chondrite
origin.
It should be particularly emphasized the role of nonchondrite material of the primordial iron cores in evolution
of the planetary bodies. So even on the Moon, where the
core forms only 2% by mass, its melting led to the
appearance of large maria depressions of with thin crust
and powerful basaltic volcanism. On the other terrestrial
planets (Earth, Venus, and Mars), the process passed
further, leading to extensive development of secondary
basaltic crusts. The situation on the poorly studied Mercury
is not sufficiently clear.
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Earth is part of the solar system. Although it is the most studied planet, it cannot be completely understood in isolation. The chemistry of
meteorites and the Sun provide constraints on the composition of the bulk of the Earth.Â slow compared to the other processes, then
planets may. grow during cooling and will form inhomogeneously. If.Â The Earth and the Moon are deficient in not only the very volatile
elements that make up the bulk of the Sun and the outer planets, but also the moderately volatile elements such as sodium, potassium,
rubidium and lead. A large amount of gravitational energy is released as the particles fall onto a growing Earth, enough to raise the
temperature by tens of thousands of degrees and to evapo-rate the Earth back into space as fast as it forms. In the course of evolution,
the Earth cooled; the crust, oceans, and atmosphere formed; and convection patterns in the mantle varied. Landforms changed, and
plate tectonics caused supercontinent assembly and dispersal.Â The Earth history after the accretion depends profoundly on the way
the Moon formed. According to the megaimpact hypothesis, the Moon was formed by a collision between the Earth and a hypothetical
Mars-sized planet about 4.48 Ga BP.Â This state was first conjectured on the base of geochemical data and paleomagnetic
measurements in glacial deposits, which were often detected nearby the ancient equator. This theory suffers from some ambiguities and
contradictions; therefore, this putative scenario of global glaciations is but one of many. Paleomagnetic and sedimentological data point
to a radically different climatic regime throughout most of the Precambrian eon. The proposed high-obliquity state in Earthâ€™s early
history may have resulted from the huge impact that produced the Moon (Williams, 1998)â€”but how to explain the present situation?Â
Low ambient Phanerozoic CO2 levels would have made Earth susceptible to glaciation. Evidence From Stable Isotopes And The
Shuram Excursion. Some strong fluctuations in carbon isotopic ratios in Cryogenian carbonate rocks coincide with glacial episodes
(Halverson et al., 2005, 2010) (Fig. Physics of the Earth and Planetary Interiors. journal homepage: www.elsevier.com/locate/pepi. Late
Permian paleomagnetic results from the LodÃ¨ve, Le Luc, and Bas-Argens Basins (southern France): Magnetostratigraphy and
geomagnetic eld morphology. M.E. Evans. aÂ Paleomagnetic results from this time interval have also played an important role in the
long-debated reconstruction of Pangea and. â‡‘ Corresponding author. Tel.Â Gonfaron 2b also belongs to the PÃ©litique Formation, Le
Muy 2 samples the La. M.E. Evans et al. / Physics of the Earth and Planetary Interiors 237 (2014) 18â€“24. 19. La Lieude 43Â°30`. A
notable exception is Earthâ€™s Moon which has a very small core, presumably due to its unique origin by impact process.Â
Furthermore, the link between the Earth and Moon through the giant impact theory has made aspects of Moonâ€™s geochemistry
highly relevant to our understanding of Earth, such as their identical O isotopes (6). The composition and interior structure of Mars are
constrained by studies of close to 60 martian meteorites, as well as multiple robotic spacecraft missions with operations both at the.Â
While the individual clumps may form and collapse rapidly, this process as a whole can occur over a time scale of a few million years,
consistent with the range of ages recorded in components of meteorites (e.g., ref. 19).

