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Abstract

Geological and petrological data on evolution of
tectonomagmatic processes on the Earth and the Moo
evidence that their primordial iron cores were fedvas a
result of heterogeneous accretion from materiaktes in

the Solar system in the early stages of their apreént,
when the terrestrial planets were born and werér the
embryos. Material of these primordial cores begao
involve in tectonomagmatis processes only at thedhai
stages of their development, leading to cardinal
reorganization of the planets geodynamics and gdadu
replacement of ancient sialic crust for secondayaliic.
Modern cores of the bodies are formed by mixture of
material of the primordial cores and iron of chatedorigin

1. Introduction

Our knowledge about formation and evolution ofesoof
the terrestrial planets based now on different jgaysand
geochemical speculations and models. The main
disadvantage of such hypotheses are their abstracacter
and ignoring any data on tectonomagmatic evolutén
those planets. At the same time, magmatic procdsses
carried information about evolution of the planiet®riors
material and realize uninterruptedly record of tthei
changing throughout their history. Related tectonic
processes express character of deep-seated mowgeofent
mantle material. In that way they can give postjbilo
understand how and why evolution of the terrespiahets
occurred and what role the cores played in thesegsses.
Now the most investigators follow Safronov’'s [6]dan
Ringwood's [5] idea that the Earth were formed assalt
of homogeneous accretion. It suggests that towsrdlbse
to it accretion, temperatures in the Earth had mara of
about 2208C at the depth of 1400 km. Presence of FeS in
original condensate, from which the Earth formedyey
possibility to generate dense low temperature (Bbou
1000C) eutectic (FeS-Fe) liquid, This liquid had to sink
rapidly through the silicate rocks and accumulatedhe
Earth’s center to form its core. Also very poputiga that
before 4.45 Ga the Earth was affected by a megaimpa
that resulted in the Moon formation, which likelgooirred
after core formation on the both Earth and impafitpr

So, if the model of homogenous accretion is cojrect
the Earth and the Moon interiors from ~4.45 Ga kad
develop at the same way with systematic trend from
geochemical-enriched to depleted mantle sourceaeier,
in reality situation quite the contrary: magmatacks of
the first half of the Earth’s and the Moon’s evaatwere
derived from depleted sources and only at the raiddl
stages of their development in global scale appeare

2. Tectonomagmatic evolution of
the Earth and the M oon

rlFor a long time (about 4.5 Ga) of the Earth’s beihgee

evolutionary stages occurred which cardinally and
irreversible changed its deep-seated processesAf@r
formation of the primordial sialic crust, Nuclear@tage
began, which was lasted from ~4.0 Ga to ~2.6 Ga and
changed by Cratonic Stage (2.6-2.35 Ga). The pretnhi
type of geodynamics then was linked with ascendifg
mantle superplumes of the first generation, compdse
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 magnet
field, generated by liquid iron core, drasticalhgieased at
that time; it reached maximum over the whole Earth’
history and continued decreasing afterward [4, 6].
Geochemical-enriched Fe-Ti picrites and basaltsilai to
the Phanerozoic within-plate magmas. firstly apgeédahen
in large quantities and first geological evidendeptate
tectonics became practically on all Precambriareldhi
We suggest that such changes were linked with dgugn
of mantle superplumes of the second generation
(thermochemical), originated at the boundary afitigiron
core and silicate mantle, in similar way as the emod
plumes. Material of these superplumes has contdin&t
components enriched in Fe, Ti, P, alkalis, incoriyeat
elements (Nb, Ta, Hf, etc). Such superplumes rehoiwe
shallow levels and extending of their heads coeltlto
active interaction with rocks of rigid upper shgll
resulted in appearance of the Phanerozoic typectofitst
(plate tectonics). As a result, gradually replacemmef
ancient sialic crust for the secondary basaltieémic) 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 mantlere
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 mari
usually are treated as a results of huge metewnpacts
(“Lunar Cataclysm”) [2 and references herein]. Hogrev
structure of the maria and geochemistry of thesalia,
which are close in composition to aforementioned
terrestrial plume-related magmas (high contentsefTi,
as well as Nb, Ta, Hf, etc.) and judging on their
composition and structure, the maria very likelyreva
result of ascending of the mantle plumes [7]. Litethe
Earth, it was accompanied by sharp increasinghef t
magnetic field intensity, reached a maximum

geochemical-enriched melts accompanied by cardinal @PProximately 3.9 Ga (till 1 Gs) and gradually eesed

change of tectonomagmatic activity [7 and reference
herein]. Very likely, that leading role in this pess played
cores material.

until 3 Ga [3] when eruptions of maria basalts were
completed [2].

3. Discussion and conclusion



Where this geochemical-enriched material was steredi
how it was activated? From my view, the established
succession of events could be provided only by a
combination of three independent factors: (1) tretliE
and the Moon originally were heterogeneous, witicate
mantle and primordial iron core, i.e. formed duethe
heterogeneous accretion, (2) primordial iron coes wot
chondrite origin, and (3) heating of the planetsswa
occurred downwards (from surface to core) and
accompanied by the cooling of their outer shells.

The most probable cause of the centripetal heafing
the Earth and other terrestrial planets was a poaee) of
heat-generating deformation directed inside thegia
Such wave, according to experimental data, appewtsr
acceleration of body’s rotation. | suggest, thasthzone of
deformation appeared after accretion of planetewer
finished and their rotation around axes accelerdtegito
law of conservation of momentum as a result of nelte
compaction and shortening their radii. That waveldo
reach the interiors of the planets thus heating aeantle
material and generating first superplumes, compbged
depleted (because separation of the primordiakt)crus
material. Finally, it reached the primordial metadiore,
melted it and produced secondary thermochemicahed,
which are still active on the Earth, but alreadgeati on the
other terrestrial planets, which iron cores hardenethis
time.

However, according to paleomagnetic data, the
magnetic field of the Earth existed over 3.45 Gatfdly,.
Because new material started to participate in

tectonomagmatic processes only at 2.35 Ga, veejyliGn
the surface of the primordial core accumulateditigron
material, occurred owing to heating of chondritiattar by
the thermal wave. The iron liquid, generated by metig
field in Archean, was not participated in geodynami
processes; only melting of the primordial metatimre,
composed of juvenile material, could have led te th
cardinal change in the evolution of our planet e t
Paleoproterozoic. Similar processes probably oeduin
the Moon as well. So, the iron cores of the planets
seemingly have complicate origin and consist ofhbot
material: of primordial cores and matter from chited
substance, added to it later during convectionr afte
melting of the primordial cores.

Cores of the terrestrial planets play important iiole
their structure, however, geophysical data proVitée
information on their geochemical characteristics.
Fortunately, some iron meteorites represent fragsnef
cores of small planetary bodies, and contain ingmrt
information, which can be used in the analysisrotpsses
of the cores formation in the large planets. Acoagdo [9],
the composition of iron meteorites should reflebe t
chemical heterogeneity that existed in the Solatesy in
the early stages of its development, when the deiat
planets were born. Part of the iron meteorites vihesr
embryos. Study of W isotopy and siderophile elemment
the composition of planetary bodies showed that there
strongly fractionated compared to chondritic mateiie.,

truly, part of the material of these cores was ctaindrite
origin.

It should be particularly emphasized the role ofi-no
chondrite material of the primordial iron coresewolution
of the planetary bodies. So even on the Moon, wiiese
core forms only 2% by mass, its melting led to the
appearance of large maria depressions of with ¢hirst
and powerful basaltic volcanism. On the other sirial
planets (Earth, Venus, and Mars), the process @asse
further, leading to extensive development of seaoynd
basaltic crusts. The situation on the poorly stddikercury
is not sufficiently clear.
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