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Characterizing Potential Earthquake Signals on the Stanford-USGS
— Ultra-Low Frequency Electromagnetic (ULFEM) Array
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Anomalous ultra-low frequency (0.01-10 Hz) electromagnetic signals have been reported prior to M > 6.0 ULF EM Arra
earthquakes, most notably prior to the 1989 Ms 7.1 Loma Prieta earthquake in California. Stanford University, in Co_selsmlc Sl gnals COmp AI'1ISOIS
conjunction with the USGS and UC Berkeley, has maintained five ULFEM recording stations along the San
Andreas Fault in order to test the hypothesis that ULFEM signals are related to earthquakes.

To establish and maintain the mntegrity of the intruments in our ULFEM array, a permanent calibration
 ScmoJRSLEAROAST Figure 8 shows a two hour window of our EM data (in blue) from JRSC, at 41 km away from earthquake method is being designed and implemented. The calibration system is an air-core magnetic coil

Fifteen earthquakes were selected because of e

their close proximaty to a site or because of their WWWWWWMWWW with the red lines indicating when pulsations were observed at a QuakeFinder site located only 2 km from producing a magnetic field generated by an in-house built waveform generator.

ULFEM Array large magnitude. We compared the the epicenter (Bleier et al. 2009). (Expanded plots of the same data shown in Figure 9)
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Figure 10 shows the average number of pulses per

E € NN X | Bleier et al. (2009) report anomalous electromagnetic signals, that they call pulsations, prior to the 10/31/2007 ~@- BART off Figure 12: Progression
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Implementation of the
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focusing on co-shaking signals and pulsations as have been described preceding the Alum Rock earthquake.

increasing number.

Number of pulses per hour

Previous reports of possible ULFEM precursors, or their absence following exhaustive searches of available data,
define a crude distance-magnitude relationship in which larger-closer earthquakes would be capable of producing
detectable precursors. No earthquake exceeding this distance-magnitude relationship has yet occurred within 500 km o ]
of our network; therefore our study is as yet mostly an attempt to develop appropriate methodologies.
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Figure 13: Coil Design Feartures: 15-turn solenoid, slip-on design, grooved coil form for wire placement.
Electric current driven through wire coil generates magnetic field parallel to the coil axis

3 Bay Area sites, BART on
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* The pulsations seem to be part of a natural continuum of signals and are otherwise not distinguishable
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RJ N ¢ each day (2 hours BART on, 2 hours BART off). Table window measured over the 7 days station was significantly further from the epicenter than theirs. Other factors may include that 1) we had
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