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Introduction  
Identification of the superheated and lightweight 
material streams in the Earth interiors named as 
plumes, has put up the problem of the energy source 
for such overheating. Plume origin at core-mantle 
boundary suggests that such source is the core, which, 
apparently, is overheated in comparison with bottom 
of the low mantle. Magmatic derivatives of the 
mantle material sometimes contain primary noble 
gases and in particular the isotope 129J (the decay 
product of the short-lived 129J). It demonstrates that 
somewhere in the Earth there is a material which 
became geochemically closed with regard to noble 
gases before 129J complete decay, i.e. not later than 
through 150 million years after the beginning of 
accretion and which subsequently was never mixed 
with the mantle material. Properly speaking, such 
material is the material of the core, to be exact of its 
solid internal part. At the same time Hf-W and U-Pb 
isotope systems show that the formation of a liquid 
core has taken place during first 100-120 million 
years after accretion [2]. Along with it there are 
evidences of existence of an ancient geomagnetic 
field  [3, 6, etc.] up to the early Archean [11], which 
intensity is identical to the modern one. This 
information contradicts the generally accepted ideas 
according to which the geodynamo, generating the 
modern magnetic field of the Earth, is produced by 
the compositional convection caused due to 
crystallization of a liquid core [1, 8, 10]. The most 
probable time of excitation of compositional 
convection is estimated about 1 Ga, but not earlier 
than 2 Ga [7, 10]. It follows that before this time the 
geomagnetic intensity should have had the lower 
value because it was generated only by inefficient 
thermal convection. Thus, if the compositional 
convection is required to generate the Archean 
geomagnetic field, intensity of which is close to the 

modern one, this convection should have any other 
nature. 

Conception of the eroded protocore 
The conception [4, 9] which can explain all above 
mentioned is offered. This conception suggests that 
the solid core of the Earth didn't crystallize from the 
liquid one, but represents the small relict of the 
protocore on which heterogenic accretion has begun. 
The protocore consists of a mixture of heavy metal 
iron-nickel alloy and light chondrite silicate 
component which contains primary noble gases. 
Fraction of this silicate component increases from 
center of the planet (where it is about 5 %) to its 
periphery, reaching the chondrite value, and 
continues to increase up to the surface. Soon after the 
end of accretion or close to its end, the geosphere of 
the liquid core is formed in an external part of planet. 
It starts to plunge, expanding due to melting of new 
portions of iron-nickel alloy. However the pressure 
grows during immersing and the temperature of 
melting of this alloy rises. As a result simple melting 
stops and is replaced by essentially slower process of 
protocore surface erosion owing to its interaction 
with the liquid core. This interaction occurs because 
according to heterogeneous accretion such 
components as S and/or FeO are concentrated in the 
external part of the planet, and, hence, in a liquid 
core formed in it. Connecting with iron-nickel alloy, 
these components are capable to considerably 
decrease the temperature of this alloy melting. 
During such interaction the silicate chondritic 
component present in the protocore is liberated. 
Being almost twice less in density if compared with 
liquid metal, it floats up to the bottom of mantle (D” 
layer?) bringing there containing in it primary noble 
gases and other elements with relict isotopic 
characteristics. Emerging of silicate material 
generates the compositional convection which begins 
soon after the end of accretion and after the fast 
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formation of the liquid core geosphere. Such density 
differentiation of the material in the «liquid core - 
protocore» system is accompanied by generation of 
gravitational energy transformed into the thermal one. 
Model calculations [9] show that the power of 
allocated energy is sufficient for an overheating of 
the mantle’s bottom and formation of plume-streams 
throughout almost all geological history. Thus 
depending on the iron nickel and silicate components 
distribution in protocore the culmination stage in 
power evolution of system is possible in Archaean. 
Accordingly, there is background for revealing of the 
archaean culmination in intensity of a geomagnetic 
field. According to the offered conception during the 
first 100-120 Ma when the liquid core is formed, 
only the minor part of this energy is allocated, and 
the major part of it is consumed throughout the 
subsequent geological history. As a result, the long-
term overheating of the core in relation to the bottom 
of the low mantle at the 2-nd stage, generates in it the 
low-density material which forms the plume-streams.  

Magnetic field of terrestrial planets 
and their evolution 

`There are several factors determining evolution of 
the "mantle-protocore" system. Their combination 
defines one or another scenario of the planet 
development. Using the conception of eroded 
protocore it is easy to characterize the features of its 
evolution. In the case of Venus which does not have 
its own magnetic field, but has a liquid core, it is 
natural to assume that there is either no convection at 
all or it is very insignificant. Such conditions can 
occur after the protocore already has fully reacted 
with the liquid core, and crystallization hasn’t yet 
begun or has begun quite recently. There is no own 
modern magnetic field neither on Mars nor on the 
Moon, but residual magnetization is found and the 
liquid cores are supposed. Such situation can 
correspond to the early fading of compositional 
convection either because of the small protocore or 
due to the deficit of released energy needed to 
maintain the temperature demanded for this 
protocore erosion. The similar situation can also be 
expected on other quite large moons of giant planets 
or even on asteroids. Specific features of magnetic 
field formation and evolution on Jupiter satellites, 
most likely, are defined by existence of the liquid 
core arising under the influence of the gravitational 
disturbance from the central body. Identical in the 
size Mercury and Ganimed (the satellite of Jupiter), 

have a hydromagnetic dynamo which generates the 
magnetic field that is considerably smaller then the 
Earth's one and very different in terms of structure. It 
is possible to assume that both tidal forces of the Sun 
and Jupiter correspondingly and weak compositional 
convection support the magnetic field generation in 
the thin layer of a liquid core of these objects. 
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