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Seismic hazard reduction: lost opportunities

V. N. Strakhov, M. G. Savin, 2013

The article dwells upon seismic hazard reduction. The authors point out and analyze three aspects of solution to the above-mentioned problem: earthquake engineering, short-time prediction of disastrous earthquakes and minor seismicity activation via artificial sources with the view of relieving tectonic stresses. The article attempts to discern the causes of ambiguous geophysical interpretation and associated permanent failures in short-time prediction issue solution. A critical stance is taken towards fundamental methodological approach based on the ideas of classical physics and new concepts studied within the framework of non-equilibrium physics, such as blow-up regime and the model of self-organized criticality (SOC). The authors emphasize the importance of common scientific methodology construction aiming at short-time prediction of disastrous earthquakes and stress the need for the development of seismic hazard reduction technologies via active influence on tectonic processes.

Real abilities fitting approach of V. N. Strakhov to solving inverse problems of gravity exploration: up-to-date status and

P. I. Balk, A. Yeske, 2013

Fitting algorithms of V. N. Strakhov for solving non-linear inverse problems of gravity are considered from the viewpoint of a concept of problem-oriented methods of conditional minimization, which are the core of any technology of quantitative interpretation data of gravity exploration. Comparative analysis of fitting algorithms revealed their principal virtue — it is their ability to avoid many “acute angles” of the theory and practice of interpretation of potential fields, which became a sticking point for the most of known approaches to solving inverse problems based on classical methods of solving conditional-extreme problems. And with it we can not solve up to now the problem on permissive abilities of the fitting method, so only full scale computing experiment is able to give an answer. This paper supplies the gap to some extent.
The phenomenon of gas plumes of the Bennett Island
Yu. P. Masurenkov, A. L. Sobisevich, V. V. Petrova, Yu. B. Slezin, P. A. Shuvalov, 2013

Eruptions of strong gas plumes near the Bennett Island (Arctic, Russia, De Long Archipelago) observed during 1973—1986 were studied on the base of complex field and laboratory works. The site of probable sources has been found as presented by submarine cones of presumably basaltic outflows dated as a period from 1974 to 1983. Iron-manganese nodules picked up near the cones are hydrothermal products. Rhythmic character of gas explosions is comparable with the change of the Earth rotation velocity and similar to rhythm of volcanic process and the strength of eruptions is adequate to average strength of basalt cones production. The volcanic hypothesis of the Bennett gas plumes origin, expressed before, is confirmed.

On the problem of the background electromagnetic-acoustic regulation of seismic activity: geo-engineering aspect

V. N. Shuman, 2013

Physical prerequisites and methods of seismic process impact are briefly discussed. According to physical-chemical model of seismicity proposed by I. L. Gufeld problem solving could be influence of sources both controlled and natural upon their dynamics. Within the limits of the well known concept of dissipative structures in the open unbalanced dynamic systems effects of background acoustic resonance regulation of their self-organization are considered. Some other actual geo-engineering aspects of regulation and impact problems, possible ways of their solution or transfer into practical aspect, in particular algorithms and technologies of influence and regulation are analyzed.

Possible nature of seismic activity of Cisdobrogea sag and North Dobrogea depths

V. I. Starostenko, T. K. Burakhovich, A. N. Kushnir, O. V. Legostayeva, T. A. Tsvetkova, E. M. Sheremet, L. A. Shumlyanskiy, 2013

PeriDobruzha depression and its surrounding belong to border zone of the mantle under the EEP, distinguished by the changes of zero isoline of velocity discrepancies with the depth within the limits of the upper mantle and its transition zone according to the data of 3D P-velocity model. The system of inclined layers corresponds to mantle border zone. Special features of mantle velocity structure under PeriDobruzha depression and its surrounding made possible to partition mantle prerequisites of seismicity of the area under consideration related to manifestation of mantle plume in the lower and medium mantle. Three-dimensional deep geo-electric model constructed according to the results of modern studies by MTS and MVP methods reflects heterogeneous distribution of present electric resistance in the depth of the region. Extended for hundreds of kilometers conductors are confined to deep conducting faults of different rank and their intersections. High-conductivity layer of complicated configuration is distinguished at the southern flank of the PeriDobruzha depression and occurs at the depths corresponding to lower crust and upper parts of the upper mantle. The source of the earthquakes as well as the anomalies of high electro-conductivity are mainly corresponding to occurrence of active deep tectonic faults and connection zones of geological structures of different ages. Within the interval of 28—30( eastern longitude — 45—46( northern latitude spatial disposition of electric conductivity anomalies comply with the area of manifestation of deep mantle fluids corresponding to mantle plume.

Deflected mode and dynamics of allochthonous part of the Ciscarpathian sag in relation to oil and gas presence (according to tectonophysical data)

O. B. Gintov, I. N. Bubnyak, A. N. Bubnyak, Yu. M. Vikhot’, S. V. Mychak, M. V. Nakapelukh, 2013

Results of tectonophysical studies of the Scyba, Boryslav-Pokut and Sambor nappes of the Ukrainian Carpathians have been presented. Their deflected mode, regional and local fields of strain have been considered and age relations have been specified. It has been shown that the Boryslav-Pokut nappe, in contrast to Scyba nappe after total Carpathian compression suffered sufficiently strong all-round extension that resulted on one hand in saturation of its interior part with hydrocarbons but on the other hand in escape of gas component.

Seismogeologic section of the Earth crust of the North Karelia along the profile Kandalaksha — Kem

N. V. Sharov, A. I. Slabunov, E. V. Isanina, N. A. Krupnova, V. I. Pozhylenko, V. A. Rakito, 2013

CDP, DSS and seismotomographic section along the North Karelian portion of geotraverse 1-ЕВ (Kandalaksha — Kem) have made it possible for the first time to study in detail the earth crust under the Belomorian province within the limits of the Phenno-Scandian Shield. Correlation and integrated interpretation of CDP time sections, DSS multi-wave sections and geological data show that the results obtained by the seismic methods differ markedly, but the data obtained by both methods are important for geological interpretation because they emphasize different environmental characteristics. Tectonic dislocation zones, extending to M-discontinuity, were delineated and traced downwards. The crystalline crust of the Belomorian province was shown to have a nappe tectonics. Horizontal variation in velocity correlates with heterogeneities in crustal section responsible for its blocky geological structure. The heterogeneity pattern of the crust seems to reflect collision tectonics, and as a result tectonic slits of different composition were superposed.

Geophysical aspects of structure and genesis of the Ilinets structure: impact or volcano?

V. A. Entin, M. I. Orliuk, S. I. Guskov, A. V. Fedorov, V. N. Pavliuk, V. V. Drukarenko, 2013

Geophysical aspects of the structure and genesis of the Illinets structure have been considered in the article. New impact-volcanic concept of formation and becoming the Illinets structure have been proposed on the base of analysis of gravity and magnetic fields, experimental studies of density and magnetization of core from two bore holes together with geochronologic data, its gravity and magnetic models. In accordance with complex geological-geophysical studies in the Late Ordovician impact-meteoritic effect occurred with production of classical impact structure, which provoked, in the early Devonian in the epicenter of the blow of the cosmic body, the development of eruptive volcanic apparatus.

Distribution of aromatic hydrocarbons along the section of sediments of oil-gas-bearing complexes (deposits of Krasnoleninsk dome as an example)

Yu. V. Korzhov, V. I. Isayev, A. A. Zhyltsova, O. V. Latypova, 2013

On the base of unique geochemical studies of the core samples from two exploration wells interstratal movement of heavy oil hydrocarbons has been revealed in the section of Rogozhnikov and North-Rogozhnikov deposits of the Krasnoleninsk dome (West Siberia). Geochemical model of vertical migration of heavy oil hydrocarbons has been plotted where those compounds have been distinguished which are capable of interstratal movement, the form of migration has been proposed and the distance of movement of substances in the section has been estimated. The distance of vertical interstratal migration of aromatic hydrocarbons makes it possible to re-commend their anomalous concentrations as direct prospecting criteria. Migration of oil hydrocarbons from the sedimentary cover to basement deposits has been revealed.

Application of the graphs theory for estimation of interconnections of the earthquakes in the Crimean-Black Sea region

V. B. Spirtus, 2013

Notions of T- and R-connectivity of seismic events have been introduced and on their base formalized criterion of earthquakes neighborhood has been proposed. Methodic problems of discrimination of interconnected events with the help of graphs theory have been considered. A set of test calculations for the earthquakes of the central part of the Crimean-Black Sea region have been conducted. It has been demonstrated that in the matrix of orgraph contiguity all the significant activation periods al of seismic activity occurred in 1984, 1990, 1998 and 2009 are reflected. For the Crimean earthquakes of 1984 and 1998 the chains of interconnected events have been distinguished about two years long, which confirm the migration of low rank events to the site of future strong one.

The structure of the Earth crust of the northwestern shelf of the Black Sea along the DSS profile № 26

M. V. Kozlenko, Yu. V. Kozlenko, D. V. Lysynchuk, 2013

The work has been completed on the studies of the Earth crust and upper mantle structure along the DSS profile № 26 using the methods of tomographic inversion of seismic waves and density modeling. The studies conducted revealed the complicated block-like structure of the region with riftogenesis processes playing active part in its formation. It has been shown that the Kiliysko-Zmiyine uplift and the Karkinitsky sag have got different lithosphere structure. Typical rift structure of the Odessa fault has been confirmed and its eastward incline has been revealed. The results of modeling give evidence of presence of two separate centers of magmatic activity with different character of evolution course within the limits of the Karkinitsky sag.

Induction vector variations in Japan

V. I. Babak, T. A. Klimkovich, I. I. Rokityanskiy, A. V. Tereshyn, 2013

Recent results provide evidence for the existence of variations in induction vectors associated with geodynamic processes including earthquakes and volcanic activity. We can suppose that earthquakes (EQ) and volcano eruption precursors have an aperiodic temporal regime appearing once or several times before EQ. Data of processing of 3 components of geomagnetic field in 17 Japanese observatories are presented by temporal sets of induction vector components. For 4 observatories near to catastrophic Tohoku earthquake of 11.03.2011 the variations of induction vectors are presented.
On the choice of zero approximation in case of revealing the complicated contact

Yu. I. Dubovenko, O. A. Chernaya, 2013

Two analytical models of gravity field and geological medium have been suggested for the horizontally layered medium with several density interfaces present in the lower semi-space. The first model is acquired from the equation of gravity derived from 2D consideration of normal gravity potential in a local neighborhood of the measurement points. In addition to well-known in the theory of potential fields interpretation the main classes of contact surfaces a new medium model is introduced named a Chorny contact surfaces class. The examples of field separation theorems for a case of several one-coherent volumes and several non-crossed layers (two most popular initial approximations of a medium) are given in the model studied. A new numerical approach for definition of the start approximation of density interface and its asymptotes in the multilayered geological medium by means of several “contact” algorithms is given.
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