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AND OTHER PLANETS EVOLUTION. Glukhovsky M.Z., Moralev V.M. Institute of the 
Lithosphere, USSR Academy of Sciences, Moscow, USSR. 

An irregular character of the ~arth's tectonic activity is related to 

the rate of dissipation of gravitational, tidal and radiogenic energy in the 

Earth. At the early stages of the ~arth's evolution (4.6-3.8 Ga) the heating 

of the ~arth's interiors and partial melting of the mantle and the basic crust 

occurred in the zone of low latitudes being controlled by tidal energy caused 

by the Earth and Moon interaction /l/ (Fig. A). During the subsequent epochs 

of the first continental crust's formation, gravitational energy prevailed 

being genetically related to the processes of zonal differentiation, iron 

precipitation from the mantle and formation of the ~arth's core. These endo- 

genic processes stimulated origination and development of large sialic nuclea, 

or nuclears (4.6-1.1 Ga), 400 to 3800 km in diameter, with a thick (40-50 km) 

consolidated crust. These nuclea were separated by predominantly simatic 

internuclear areas with a relatively thin (25-30 km) crust. 

According to paleotectonic reconstructions / 2 /  at the end of the early 

Proterozoic the continents of the Earth were located in the equatorial zone 

(Fig. B) which agrees well with a theoretical model /I/. 

Interpretation of a mosaic of the radar space imagery for the 10, one of 

the ~upiter's moons, shows that most of the 10's volcano-tectonic circular 

structures in the zone of volcanic activity are localized in the equatorial 

area (Fig. C). That corresponds to the position of the maximum tidal-cont- 

rolled mass heating and tidal energy dissipation /3/. 

Similarity between a spatial position of the early ~arth's nuclears and 

the 10's zone of volcanic activity may suggest a certain tendency in global 

geological processes common for the early stages of planets evolution. That 

tendency manifested itself in the confinement of centers of tectonic activity 

(nuclears, large volcano-tectonic structures) to the planets equatorial areas 

characterized by maximum endogenic energy dissipation. However, that conside- 

ration refers only to the planets or to their moons which experience a strong 

tidal interaction. 
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FIGURE CAPTIONS 

A. Endogenic energy dissipation rate in the Earth /I/. 

B. Scheme of the late Proterozoic supercontinent (after / 2 / ) ,  with 

contours of nuclears. 

C. Interpretation scheme of a mosaic of the 10 ("Voyager-I", March 4, 

1979). Diameter - 3640 km. 
Notes to Figs B and C: 1 - continental nuc1ears:Siberia (I), China (2), 

Australia (3), Antarctica ( 4 ) ,  South America (5) ,  Africa (6), India ( 7 ) ,  

Arabia and Iran (8), North America (9), Greenland (lo), Eurasia ( 1  1 ); 

2 - polar highland areas on the 10; 3 - equatorial plains on the 10; 4 - cir- 
cular structures interpreted as volcano-tectonic depressions; 5 - dark patches 
interpreted as local centers of volcanic activity. 
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