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Due to a lack of information on seismic moment tensors of earthquakes in the Pribaikalye region the 
method of the surface wave amplitude spectra inversion has been implemented and tested. We have 
expanded the dataset of the source parameters of the regional seismic events and have considered the 
practical applications of the results obtained. We have considered the moderate-sized earthquakes 
occurred in the region in 2000–2013. 

The data used for this study were records of the earthquakes at the IRIS, GEOSCOPE and 
GEOFON broad-band digital stations. We selected only the signals with high signal/noise ratio and 
normal polarization. To extract the fundamental modes of Love and Rayleigh waves we applied a 
frequency-time analysis procedure (Levshin et al., 1989). Surface wave amplitude spectra were 
calculated for the period range from 30 to 110 s for the entire set of the seismic events. To estimate the 
source parameters we used the inversion of surface wave amplitude spectra, based on the method 
described by Bukchin (1990). The reliability of this method in source mechanism determination of 
large and medium seismic events occurred in different regions has already been demonstrated 
(Lasserre et al., 2001; Seredkina and Melnikova, 2013). Assumptions of the method (an instantaneous 
pure double-couple point seismic source with known origin time and epicentral location and medium 
with weak lateral inhomogeneity) allow us to completely define a seismic source by its double-couple 
depth, its seismic moment M0 and its focal mechanism parameters (strike, dip and slip angles of the 
nodal planes or directions of the principal compression and tension axes). Moment magnitudes Mw of 
the earthquakes were calculated from the seismic moments estimated during the inversion. To 
constrain the uniqueness of the solutions we additionally used P-wave first-motion polarities obtained 
from the records at the short-period seismic stations of the Baikal regional network. Finally the 
seismic moment tensors have been calculated for 41 earthquakes with Mw=4.3–6.3. For 19 earthquakes 
we have compared the estimated source parameters to the data of the world seismological centers 
(Global CMT, NEIC, USGS), the firs-motion focal mechanism solutions (the data of the Baikal 
Branch of the Geophysical Survey SB RAS) and the results by Emmerson et al. (2006) and Barth and 
Wenzel (2010). Generally most of the focal mechanisms as well as the estimates of the scalar seismic 
moments and the moment magnitudes obtained with different approaches are in a good agreement 
with each other.  

On the basis of the data obtained we estimated seismotectonic deformations of the crust using 
the method by Yunga (1990) for two seismoactive areas – the Northern Pribaikalye and the northeastern 
flank of the Baikal rift zone. It was determined that the subhorizontal northwestern extension and the 
strike-slip regime are dominated in these areas respectively on a level of the moderate-sized seismic 
events. The peculiarities obtained reflect the long-term characteristics of the stress field of the crust 
and agree with structural features the studied areas. 

The results of this paper show that the method applied can improve the quality of focal 
mechanism estimates in the cases when the solutions provided by other methods are ambiguous. It 
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promotes significantly to expand the data on the source parameters of the regional earthquakes of 
medium magnitudes. In conclusion we note that the results obtained improve the reliability of the 
detailed studies of the stress-strain state of the crust and promote to construct the most feasible models 
of the geodynamical settings in the Baikal region. 

This study was supported by the RFBR grant 14-05-31173. 
 
 

REFERENCES 
 
Barth A and Wenzel F (2010) “New constraints on the intraplate stress field of the Amurian plate deduced from 

light earthquake focal mechanisms,” Tectonophysics, 482: 160–169   
Bukchin B (1990) “Estimation of earthquake source parameters from surface waves recording allowing for 

uncertainties in the propertiesof medium,” Izv. Akad. Nauk SSSR, Fizika Zemli, 25: 723–728  
Emmerson B, Jackson J, McKenzie D and Priestley K (2006) “Seismicity, structure and rheology of the 

lithosphere in the Lake Baikal region,” Geophys. J. Int., 167: 1233–1272  
Lasserre C, Bukchin B, Bernard P, Tapponier P, Gaudemer Y, Mostinsky A, Dailu R (2001) “Source parameters 

and tectonic origin of the 1996 June 1 Tianzhu (Mw=5.2) and 1995 July 21 Yongen (Mw=5.6) 
earthquakes near the Haiyuan fault (Gansu, China),” Geophys. J. Int. 144 (1): 206–220 

Levshin AL, Yanovskaya TB, Lander AV, Bukchin BG, Barmin MP, Ratnikova LI, Its EN (1989) Seismic 
surface waves in a laterally inhomogeneous Earth, Ed. Keilis-Borok V., Kluwer, Dordrecht 

Seredkina AI, Melnikova VI (2013) “The seismic moment tensor of earthquakes in the Pribaikalye Rerion based 
on surface waves,” Doklady Earth Sciences, 451(1): 746–749 

Yunga, SL (1990) Methods and results of studying the seismotectonic deformations, Nauka, Moscow (in 
Russian) 

 

2 
 


