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Pre-seismic electromagnetic anomalies
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Pre-seismic anomalous states in the telluric currents and ultra-low frequency electromagnetic (EM) waves as well as those i
the atmosphere and ionosphere have been reported since the 1970s. These pre-seismic phenomena have not yet been univer
accepted, partly because the low occurrence frequency of large earthquakes (EQs) has hindered establishing their statistit
significance. Moreover, the following problems are still unresolved. Majority of proposed mechanisms attribute pre-seismic
signals to the effects such as piezo-electric, electro-kinetic, charged dislocations, p-holes, and exo-electrons, all induced
stress changes in the last stage of EQ preparation. However, simultaneous occurrences of EM signals and other pre-seisn
events which might cause significant stress changes, such as micro-fracturing, have not been reported. The strongest EM sign
should be observed at the instance of main shocks when the largest stress drop takes place. In fact, emissions of EM sign:
with high frequencies have been well observed at rock fracture experiments. This has not been confirmed to happen in natur
Although co-seismic EM signals are routinely, observed, all of them are associated with arrival of seismic waves. They are no
electromagnetically co-seismic. Furthermore, with the supposedly intense observation network in California, no pre-seismic EN
signals has been observed at San Andreas fault. Recent achievements, however, seem to be highly encouraging for promot
further studies on the pre-seismic electromagnetic phenomena.
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