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Institute of Geophysics NAS of Ukraine early XXI century: results of fundamental and applied studies
Starostenko V.I., Isychenko E.P.

The results of the main theoretical and experimental research carried out in the NAS of Ukraine Institute of Geophysics and its departments ( Carpathian Department (Lviv) and Poltava Gravimetric Observatory (Poltava) are given. These results were obtained within the framework of fulfillment of the scientific areas defined according to the NAS of Ukraine departmental issues in the years 2001(2013. The material is provided in the form of annotation summarizing scientific works published during this period in periodic national and international journals, monographs and materials of international scientific conferences on important issues of geological and geophysical sciences. The research geography has not been limited by the territory of Ukraine and includes many regions of the world (including the West Antarctic) with an aim of comparison of tectonic and geologic evolution of individual structures in Ukraine with the structures of other regions, which is an important part of the development of a strategy for mineral prospecting.
Electrodynamics and geo-medium response to impact of electromagnetic fields 
Shuman V. N.

Peculiarities of electrodynamic description of geo-medium ( an open dissipative dynamic system with numerous self-organized structures have been considered. Attention is focused on the problems related to influence of external electromagnetic fields on material media, determination of density values of dissipated energy, balance equations for energy and impulse, electrodynamics of non-thermal processes in media. Specific consideration is based on K-form (Kazimir form) of Maxwell equations, which possibly gives the simplest and sequential description of general pattern of medium and field interaction. Role and importance of fractal models, which qualitatively change approaches and methods of electrodynamic description of geomedium are accentuated. It is mentioned on the base of the concept of dynamically unstable geomedium, proposed by I. L. Gufeld that under the Eatrh’s crust conditions both thermal fluctuations and non-thermal parameters, which influence its voluminous-stressed state and produced by external electromagnetic state, may compete with the processes of interaction of light gases (hydrogen, helium) with its solid phase modulated by this interaction. It is important that in this case electromagnetic effect can be not energetically strong but correctly organized topologically, concordant with current state of geomedium, in particular, with noise levels in it. Problems of electrodynamics of dielectric media, which susceptibility in frequency range is described by fractional power dependence, important from geophysical applications viewpoint, have been considered. 
Interaction of mantle convection with lithosphere and kimberlite origin

Aryasova O. V., Khazan Ya. M.

Thermobarometry of xenolites/xenocrysts from 39 kimberlites of Eurasia, Africa, and North America demonstrates that the deepest xenolites, as well as all the other, are exhumed from the depleted lithospahere implying in agreement with petrologic and geochemical data that the kimberlite sources are situated within the limits of the depleted lithosphere. It follows from the thermobarometric data that the deepest xenolite depth decreases with increasing reference heat flow (RHF) characterizing a lithospheric geotherm. Conditions controlling formation of a rheological sublayer at the lithosphere-astenosphere boundary have been studied. In agreement with observations, a geodynamic model implies that the mantle convection reaches the base of depleted lithosphere of a «cratonic» thickness (≥130—150 km) during the post-Archean. The rheological sublayer partially penetrates the lithosphere. As a result, a layer of strongly sheared rocks form, wherefrom deepest and severely deformed xenoliths with fluidal microstructure similar to that of crustal mylonites seem to be entrained by kimberlites. The relation between the depleted lithosphere thickness and the reference heat flow predicted by the model agrees well with the thermobarometry data. In whole, the present results support the model of the kimberlite genesis assuming that the kimberlite magmatism originates from an interaction of the plume «head» with lithosphere. While this «head» propagates laterally, it follows the relief of the lithosphere base, metasomatizes lithosphere, and initiates melting with the melt composition depending on pressure at the lithosphere base. Particularly, under the conditions of the cratonic lithosphere base the melts have kimberlitic composition.

Dynamic parameters of earthquake sources of the Crimea according to the data of digital seismic stations
Pustovitenko B. G., Merzhey E. A., Pustovitenko A. A.

Dynamic parameters of 58 earthquakes of the Crimea, which were first restored from the spectra of regional digital seismic records have been considered. Approximation of spectra of displacement and calculation of dynamic source parameters were performed within the dislocation model of Brune (ω-2). A satisfactory agreement between the calculated values of the seismic moment and the radius of the dislocation with the average long-term options for analog seismic data has been received. The tendency of spatial grouping of earthquakes with overstated and understated values of the source parameters within a single energy level has been noted.
Features of processing marine seismic observations with application of finite-difference migration
Verpakhovskaya A. O., Pilipenko V. N., Kobolev V. P.
Features and basic principles of plotting the graph of marine seismic observations processing with application of original method of finite-difference total wave migration of the sum of central middle point, which is more stabile in case of investigation of complicated geological sections have been considered. The effectiveness of the method is demonstrated on the model examples and materials of seismic marine observations performed on the continental slope of northwestern shelf of the Black Sea.
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