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In the mid 1990s, a very remarkable relation between geomagnetic variations and earthquake activity was observed at the Central Institute for Meteorology and Geodynamics in Vienna: the systematic changes of regional earthquake frequency with the time of day, i.e. with Local Time, (e.g. Conrad, 1932; Shimshoni, 1972) as well as the long term changes of seismic activity over years and decades correlate with the well observed geomagnetic diurnal Sq-variations and the long term secular variations, respectively. This turned out true for many seismic regions on the globe and even for earthquake activity with high event magnitudes of 5 or 6.

Since the regular magnetic daily variation Sq and the secular variation have their origins outside the zones of tectonic activity, i.e. outside the lithosphere, the correlation hints at a significant ‘external impact’ of these sources on seismicity – a very novel and surprising aspect. The basic question was which magnetic, electromagnetic and tectonic process may involve enough energy to exert such an influence. Further studies and cooperations (e.g. Duma and Vilardo, 1997; Duma and Ruzhin, 2002) revealed that the induced telluric currents in the conductive Earth’s lithosphere play the dominant role in that geodynamic process, obviously. In presence of the Earth’s main magnetic field, telluric currents generate Lorentz forces which act on the lithosphere. The currents are a large scale phenomenon, covering areas of several 106 km2 almost uniformly and they penetrate the entire lithosphere of about 100 km thickness. 

Model calculations reveal that mechanic moments result from the forces, which involve an unexpected high amount of energy, comparable to rates of tectonic deformation energy itself. This result strengthens the hypothesis of a powerful trigger mechanism due to the telluric currents.

Since the geomagnetic variations and the corresponding telluric currents are systematic ones (daily cycle of  Sq-variation, seasonal variation, secular variation) , the regional seismicity  becomes also predictable to some extend. Case studies dealing with this so called ‘Magneto-Seismic Effect MSE’ for several main earthquake zones in Europe, in the Mediterranean, in Asia and America are presented.

