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During the last years more than 20 ancient impact meteoritic 
craters - astroblemes - were discovered on the territory of the 
USSR; their diameter varies from 2-3 to 100 km, and they are 
characterized by a complex inner structure. Here belong the 
Popigay, Puchezh-Katunki, Kara, Boltysh, Kamensk, Obolon, Karli, 
Kaluga, Logoysk, Ilyintsy, Mishina Gora, JZnisjSrvi astroblemes, 
etc. (1). They are close to the analogous structures found on 
the territory of Canada, BRD and a number of other countries (2). 

In most of the buried or partly eroded astroblemes impactites 
and allogenic breccias have been preserved, the volume of which 
amounts to dozens and even hundreds of cubic km. At the socle of 
craters authigenous breccias occur. Primary depressions are 
filled in by allogenic lithoidal cemented breccias and impactites- 
massive (tagamites) and vitroclastic (suevites) ones. Impactites 
consist entirely or for the most part of the solidification prod- 
ucts of impact melts, and also of fragments of various rocks and 
their shock metamorphosed minerals. Lithological and petrographic 
peculiarities of breccias and impactites are determined by the 
type of the fragments composing them (lithoclasts, crystalloclasts, 
vitroclasts), their size, the type of matrix including them 
(finely detrital material or glass), quantitative and textural- 
structural relations of components. The increase of the degree 
of the breaking up of material and the increase of the amount of 
glass or its alteration products correspond to a higher degree of 
shock metamorphism and melting of primary rocks; and the degrees 
of intermingling of the melt and fragments are proportional to the 
scales of their displacement during crater formation. Conditions 
of formation of lithoidal allogenic breccias and suevites can be 
reconstructed on the basis of the type of cementation (sintering, 
etc.), the composition of the cement, the composition of 
lithoidal fragments and the degree of their transformation, the 
degree of plasticity of the glass particles at the moment of 
burial, sorting of detrital material, presence of some specific 
types of inclusions - breccias within breccias, accretionary 
lapilli, fragments coated by glass, figure glass bombs, etc. In 
this sense the degree of crystallization, the character of inter- 
action of the matrix with the included mineral fragments and 
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their amount are very important for massive impactites. The 
chemical composition of these rocks points to the phenomena of 
selective evaporation of individual components from the impact 
melt which was considerably superheated in a number of cases. 
In comparison with target rocks impactites are often enriched 
in nickel. 

At the stage of excavation and crater filling ejecta, moving 
along different trajectories, were in various aggregate states - 
in the form of melt or of different fluidized systems: gas or 
gas-dust clouds with admixture of drops of melt and/or fragments 
and blocks, detrital lithoidal masses - dry ones and saturated by 
water. Streams and flows of the impact melt during radial 
spreading formed bed-like and arm-like bodies of massive impact- 
ites, sometimes filling in crater basins or forming large 
inclusions in suevites and breccias. In those places where the 
velocity of these flows was more considerable they transported 
large masses of detrital material and large rock blocks, in this 
way megabreccias cemented by massive impactites appeared. 

From fluidized systems of various types, flowing along the 
radii, ejected along ballistic trajectories and rising in the 
form of a vertical column, different types of suevites and 
lithoidal breccias were formed, depending on the composition of 
systems, their temperature and speed of movement. They were 
formed 1) from detrital masses sliding along the surface (allo- 
genic clumpy polymictic breccias), simultaneously eroding the 
socle deformed by the shock wave (drag breccias), 2) from nu6s 
ardentes (sintered suevites) moving along low trajectories, 
3) from an annular base surge and from a vertical column of 
ejecta as a result of gradational sedimentation and transport of 
material by rolling along the surface (various finely detrital 
breccias, suevites, including those showing signs of sorting of 
material). 

Different types of fluidized systems were not mixed owing to 
'differences in the dynamic viscosity; sharp sinuous contacts and 
chilling zones between different rock types, mutual inclusions of 
rocks in the other ones, signs of vapour condensations in the 
zones where streams having various temperatures come in contact, 
etc., - all this points to this fact. 
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Special types of fluidized systems appeared during crater 
excavation in a shallow water when not only water masses, but 
also non-lithified sediments were involved in centrifugal, and 
later on in centripetal displacement. The dynamic characteristics 
of these systems could to a certain extent be similar to the 
streams, depositing turbidites. 

The secondary redeposition of the material of ejecta took 
place both immediately after the explosion, and also after a 
long period of time (overflowing of melt along the roughnesses 
of relief, landslides of loose masses, filling of fractures on 
the surface with detrital material, deposition of intracrateral 
sediments, etc.). 

Different types of shock metamorphosed rocks preserved in the 
astroblemes are similar, as regards their textural-structural 
features, to some formations on the Moon surface (3,4,5, etc.). 
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