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A fourth grader watching her school’s seismograph asks, 
“How can we tell the magnitude of that earthquake?”

How should we respond? 

 Sometimes we need to begin by correcting the 
misconception that the “Richter Scale” is a physical 
instrument you can see at earthquake observatories. 

 Having clarified that it is a mathematical formula, we 
can next explain how the formula is used to correct 
waves for propagation effects. But, measuring 
magnitude is complicated: different magnitude scales, 
different regions and distances, instrument calibration, 
and subtle issues about different waveforms recorded 
on different instruments.
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 Earthquakes recorded by EQ1 seismographs have 
amplitudes and periods similar to, but not identical to, 
those of research quality instruments seismologists use 
to determine magnitudes. 

 But, if we want students to have a firm grasp of how to 
make scientific measurements, they should be able to 
calculate magnitudes from their school seismograph, 
and those magnitudes should be consistent with 
officially reported magnitudes. 

About 400 students jumped at two times.

The total energy of all those jumping 
students was approximately equivalent to 
that of a magnitude 0.5 earthquake.
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 Here we investigate how body wave magnitude (mb), as 
measured on an EQ1, compares with that measured on 
other seismographs at Weston Observatory, including a 
broadband instrument and a WWSSN instrument 
(standard instruments for measuring mb). 

 We also measured magnitudes from an EQ1 operated by 
the Texas Educational Seismic Project (station E1TX). 

EQ1 Seismograph WWSSN (WES)



Chile - 09/16/15 - 22:54

m (simulated WWSSN) = 6.6,   m  (USGS, WES) = 6.7 b b



Mexico - 06/07/16 - 10:51

m (simulated WWSSN) = 6.1,   m  (USGS, WES) = 6.2 b b



Calibration of EQ1

AS1
(“Known” Response*)

WES, HKT
(“Known” Response)

Record Earthquake
On EQ1 Near Known Instrument

Amplitude Spectrum
Correct Known Instrument Seismogram to Displacement 

Divide EQ1 Spectrum by 
Known Displacement Spectrum 
EQ1 Response: Counts/Micron

*From: L.T. Long, L. W. Braile - web.ics.purdue.edu/~braile
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From: Gutenberg and Richter (1956)

m   = log(A/T) + Q(∆,h)b



Mexico - 05/08/16
USGS: m  = 5.8

NESN (Broadband)
T = 5 sec

b



EQ1
T = 2 sec
A = 1500 counts
m   = 6.2

Mexico (06/07/16) – USGS(mb, WES): 6.2

NESN (Broadband)
T = 3 sec
A = 2000 counts
m   = 6.2

b

b



Relative to mb reported by the USGS: 

WOBC magnitudes are, on average, about 0.2 magnitude 
units low and E1TX magnitudes are about 0.3 magnitude 
units high. 
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*From: L. W. Braile - web.ics.purdue.edu/~braile



 These differences are reasonable for the usual scatter of 
magnitude measurements; however, they demonstrate 
why we also need to teach students about scatter and 
uncertainty, another point of confusion about magnitude. 

 Calibrating EQ1 magnitude calculations is a good start, 
but finding effective ways to teach about magnitude 
remains a challenge.
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