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The peculiarity of the Russian Far East South seismicity is the occurrence of the earthquake foci from the surface to 700 km depths. This depth range corresponds to the tectonosphere. It includes the crust, the upper mantle with the asthenospheric layer and the transition zone of the mantle (TZM), starting from the upper to the lower mantle. The top and the bottom of the TZM are the boundaries of the planetary level and occur at depths of about 410 and 660 km. Distinguishing the fault zones in the seismic sections and horizontal sections is based on three criteria: 1) a sharp change of the structural plan; 2) appearance of low-velocity zones and/or those of increased anisotropy; 3) presence of zones of increased heterogeneity. Four seismogeological stages are distinguished in the tectonosphere: 1) the upper crustal stage, 2) the crust-mantle stage, 3) the beneath the asthenosphere stage, and 4) that of the transitional mantle zone. The parts of the sections, whose seismogeological and structural characteristics differ to such an extent that different methods or techniques are required for their study, correspond to the seismogeological stages. 

The earthquake foci distribution based on magnitude and depth, has six anomalous horizons, which correlate with the seismogeological stages. This allows us to identify these as the seismogenic ones, and to distinguish the seismogenic fault zones within the stages, especially the part of these faults that are the «through» going ones for the tectonosphere. The fault-block division of the crust and mantle stage, which reflects the structure of the juncture zone of the Pacific and the Central-Asian mobile belts (PMB and CAMB) is well-discernible on seismotomographic sections. The velocity isolines (east of the intersection point with coordinates of 50(E longitude and 130(N latitude) show the diagonal system of the northwestern and northeastern strike within the crust (at a depth of 20 km). The PMB structures and the orthogonal sublatitudinal (south of 50(N) and submeridional (east of 130(E) division (CAMB structures) starts to predominate at a depth of 55 km already (in the upper mantle). The main regional peculiarity of the area clearly distinguished by the velocity anomalies is that it is attributed to the juncture area of two mobile belts which are traced by the gradient low-velocity zones at about 48(N latitude and132(E longitude at 85 km depths.
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The upper crustal seismogenic stage is characterized mainly by earthquake foci (earthquake sources) with magnitude (М) starting from 5 and lower. The crust and mantle stage is noted for the presence of earthquake foci (earthquake sources) with magnitude from 4 to 7. Taking into consideration the connection of the stages with the seismogenic through-going crustal faults, it is expedient to integrate these, in a number of cases, into the lithospheric one. The number of earthquake foci decreases at the level of the asthenospheric layer, their maximum magnitude decreasing to 5. The number of the earthquake foci and their magnitudes increase in the beneath-asthenosphere stage, at about 200 km to the top of the transitional mantle zone (400 km). In TZM, the earthquake foci are concentrated in its lower part (500-600 km level), the average magnitude level being higher when compared to the beneath-asthenosphere stage. The statistical analysis shows that the active faults of the northwestern strike developed in the upper crustal stage are traced by low magnitude earthquakes (the range of М=1.3-1.8 is assumed for these in the figure) As for the higher-magnitude earthquakes (the range of М=2.5-3.5 is assumed for these in the figure), the through-going crustal faults of northeastern and submeridional trends are mainly traced by these. The crustal earthquakes with magnitude higher than 4 are mainly attributable to the sublatitudinal and submeridional systems. The deep-focal earthquakes with high magnitude occurring in the beneath-asthenosphere stage trace the diagonal lineament system while in the TZM stage –the orthogonal one (see figure). 

Migration of the seismic activity is most clearly seen from deep-focal earthquakes and is weakly discernible from the crustal earthquakes on the spatio-temporal diagrams. Thus, the migration in TZM which occurred along the lineaments (fault zones) in the second half of the 20-th century, took place in the south-northward direction, that had undergone short time-term changes, that is, in the quasi-oscillatory regime. In the same period the migration was observed for the beneath-asthenosphere seismogenic stage which occurred in the northwestern direction, without inversion. In both cases, activation of the seismic activity was noted for the upper crustal and crust-mantle seismogenic stages at this time. Against this complicated migration background, the periods of the predominant activation of the lineaments of two conjugated systems of northwestern-northeastern trends and submeridional-sublatitudinal trends are observed in different time intervals.

Thus, the spatial confines of the earthquake foci distribution compared with the seismic structures of the tectonosphere with different regimes of seismic activity, testifies to the presence of an interrelated system of seismogenic stages and fault zones, which has a complicated structure, in the lithosphere of the region. The system has undergone oscillatory changes in the spatio-temporal regularities of the seismic activity. Continuation of the structural anomalies of the tectonosphere to the lower mantle and the core suggests that the energy and matter replenishment of the geodynamic activity occurs from the lower mantle and the external core. Deep-focal seismicity is the indicator of activization of the tectonic activity that is developing in the downward-upward manner.
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