THE SEISMICITY OF MIDDLE BAIKAL ACCORDING TO LOCAL NETWORK OF GEOPHYSICAL MONITORING
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The middle part of Baikal Rift is the most important for understanding of the modern geodynamic processes between Euroasian and Amur plates. The arrangement of the epicenters of earthquakes in lake basin and strong dissociation of the axial part of the rift do not allow to identify unequivocally a tectonic position of main rupture zones. Western, steep board is incorporated on Obruchevskiy and Morskoy  Faults (fragments of NW shoreline border fault) with steeply-dipping planes of falling. Many researchers find along flatter east board shingling of Chersky fault (an apparent dip 70-90о NW) consisting of two branches: one passes along a southeast mountain frame of land Ust-Selenga depression, and another borders Selenga Delta front that is  pulled out almost on 20 km to the north. The area of delta consists of complicated sequence of horst and graben limited by parallel and cross-rift structures. The natural combination of Faults, positive and negative morphostructures suggest of oblique extension of the Baikal Rift. According to the seismic data the capacity of Cenozoic deposits in Selenga delta decreases up to 5-6 kms, against 9 kms in depocenters of Southern and Central basins. Significant amplitudes of vertical movements and high capacity of syn-rift deposits in Southern and Central basins are interpreted as the proof to continuous, from the initial  Rift stages, fault-shift movements along Primorskiy Fault. Another long living tectonic structure - Borgoy- Buguldeyka Fault is the most significant shift of pre-rift basis. Borgoy-Buguldeyka Fault borders Southern and Central basins. The escarpment (10-150 m) was formed in Cenozoic deposits and it is the proof of the presence of  WE displacement on the fault(Scholz and all., 1997).
During last 150 years in Selenga seismic zone uniting tectonic infringements along southeast coast of Lake Baikal, five catastrophic earthquakes took place (1862, 1871, 1885, 1903, 1959). Proval bay  was formed by the strongest one – Tsaganskoe earthquake in1862, when  220 км2 of land was flooded: Posolskiy and Istokskiy gulfs also have seismogenic origin. seismotectonic analysis in Selenga delta shows the stable stretching that is not broken by occasionally occuring strong events with displacement focal mechanisms. The prevailing mechanism of modern earthquakes in Selenga delta is defined as fault. The Chersky fault from Selenga delta to NE is characterized by the unity of seismotectonic process. In comparison with 1961-1976, the period 1977-1996 in Selenga seismic structure is characterized by some increase of amount of the centers with uplifted components of displacement (Melnikova, 2001). 
Taking into account high seismic danger and extremely complexstructure of an earth's crust of the middle part of Baikal Rift, the Geological institute of the Siberian Branch of the Russian Academy of Science and Buryat Branch GS of the Siberian Branch of the Russian Academy of Science in 1999-2001 created Selenga seismological local network. Now the local network is located in coordinates 51.50-53.00 N, 105.00-108.00 E, the «Delta-Geon», working in modes «continuous registration» and «on detection» totals 8 stationary stations removed on distances of 30-50 kms and equipped with digital seismic registrars «Baikal». 

Before creation of local network of a seismic station settled down only on the western coast of an average part of lake. Station «Kabansk» was only one seismic station on east coast, but its data were not used because of a high level of noise.Again created local system structurally supplements the network of basic stations of Pribaikalye and is coordinated with it on a power class and magnitude.

The creation of the local network has provided capacity for seismic event recording of  magnitude М> 0.6 for an middle part of rift. Detailed seismological monitoring allow to investigate processes of destruction of the earth's crust at lower hierarchical levels. 

According to a local network for the first time in the area of middle Baikal in 2001-2002   swarms – clusters of microearthquakes were registrated (М> 1.0). Before the earthquake on October, 10, 2001 (М=5.0) there was a generation of two spatially separated clusters events («Zaretchie» и «Istomino»). Earthquake in the area of Proval bay we interprete  as merge of two activated sites and the subsequent destruction of the interbarrier crosspiece. The formation of destruction zone occured with the  speed of 2 mm per sec = 2·10-6км per sec, that corresponds to slow (10-5-10-7 km/s) speeds of movements of  the earth's crust blocks. In-situ measurements of developments of  destruction zone creates a new opportunities of management of seismic risk.

The modern stage of space-time evolution of Selenga zone is characterized by increase of quantity of weak events in comparison with relative deficiency of stronger earthquakes with М≥3.5. Experiments show, that the similar combination is typical for areas located outside of a zone of preparing macrodestruction (Sobolev, 1999).

Out of a  seismic events 2001-2003 for specification of the seismic catalogue and joint definition of depths of the epicenters and average speeds of seismic waves it was selected 1149 earthquakes registered by three and more stations of local Selenga network. Mass calculations of coordinates and depths of the epicenters are executed with the help of the program HYPOINVERSE. By calculations it is established, that on southwest (limited by Borgoy- Buguldeyka NS fault) and on northeast endings of Selenga zone in 2002-2003 there is the increase of intensity of earthquakes and increase of hypocenters depth up to 35 kms.

In the central part of a zone superficial and weak events with M <=3.5 prevail. Uniform spatial distribution of epicentres of earthquakes along all seismic structures (practically without nonseismic gaps and pauses), increase of depth and intensity of earthquakes in border parts, the  concentration of events on depth of 20 kms, testifies to proceeding integration of the main fault. 

 Detailed seismological monitoring by modern digital data-logger have specified characteristics of active structures, including their tectonic position. 

Data processing in almost real  time allow not only to observe  the situation (changes of a seismic stream), but also to accumulate  material for the fundamental and applied scientific researches aimed  on reduction of risk and damage in case of strong  earthquakes.
