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Despite prolific results of observation, earthquake related EM signals, in particular those at pre-seismic stage, have not yet been completely accepted as real physical quantities. In fact, many problems of fundamental importance in seismo-electromagnetics are still unresolved. In this paper we try to evaluate the plausibility of so far proposed mechanisms for short-term signal generation by checking against observations. 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 by stress changes in the last stage of EQ preparation. However, simultaneous occurrences of EM signals and other pre-seismic events which might cause significant stress changes, such as micro-fracturing, have not been reported.  Moreover, by far the strongest EM signals should be observed at the instance of main shocks when the largest stress drop takes place. In fact, emissions of EM signals with high frequencies have been well observed at rock fracture experiments. This has not been confirmed to happen in nature. Although “co-seismic” EM signals are routinely, observed, all of them are associated with arrival of seismic waves. They are not co-seismic in true sense. Furthermore, with the supposedly intense observation network in California, no short-term EM pre-seismic signals has been observed at San Andreas fault. However, these intriguing observations themselves may provide important clues. We first notice that pre-seismic slow stress increasing process is vastly different from sudden stress drop at EQ. Second, the EQ process is probably not fracture but sliding. Although sliding experiments have shown existence of EM signals, it may be important to pay attention to the difference in time/space stress state changes in the lab and in nature. Third, even in nature itself, situations may be different for different tectonic/structural conditions, e. g. Greece, Japan, Mexico and California. Although the pressure stimulated polarization current (PSPC) may be one of few models consistent with the presently available observations, it still decisively lacks experimental verification. Needless to say, we need much more theoretical / experimental research and field observations.
