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Introduction.
‘ The earthquake magnitude scale was devised by
C. B, Fichtert of the Selsmological Laboratory of the California
Institute of Technology, Pasadena, California, in 1935, Richter
devised the scale ag a means for clagsifying the many small
earthquakes occurring in the California region,
Richter defines the magnitude of an eaythquake as:
¢, . the logarithm of the maximum
trace amplitude, expressed in microns,
with which the standard short period
torsion selsmometer (To = 0.8 seconds,
V = 2800, h = 0,8) would register that
ghock at an epicentral distance of 100
kilometers.’’
The original scale met with great success 80 it was
extended to cover earthquakes at large epicentral distances,
using instruments of the Pasadena Selsmological L&b@mtwy{
Since the magnitude scale was succesgful at Fasadena,
other seismologists working at statlons throughout the world began
to publish magnitude of earthquakes. Hayes4 established miagnitude

apales in New Zealand which were independent of the Pasadena scale,

1esay Instrumental Earthquake Magnitude Scale,” Bulletin of the
seismological Society of America, 26, no 11 1 - 32 (1939),

4 ¢pjeasurement of Earthquake Intﬁnsity,’ ’ Dominion Cbservators
Bulletin, 8-61, Department of Seientific and TRAUStFIE] Heseaveh (1941),
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Other scales were established for stations which were dependent
on the Pasadena magmtudes.g Thus, the magnitude publighed at
Strasbourg, for instance, should be the same as th‘at' published at

Pasadena for the same shock.

The Problem.

N . The problem of éstablishing an ea«rthquaké magnitude
scale based on the SQismograﬁls avallable at the ‘Fldrissan’c,
Missouri Seismolégiéal Station n{ras suggested by Doctér ’Ross R,
Heinrich of the Departrhent of Geophygics, Salnt L_ouié University.
The problem was limited to esfé.blish:‘lng a magnitude scale for
shallow eérthquakeﬁ (h < 50 kilometers) with epicéﬁtral disténCe
‘greater than 199, The scale is bagsed Qn‘the a,mplimdes of vertical
| vkcorﬁpOnent surfac‘e; wave‘s with periods of aboutitWenty seconds
reé‘orded oh the veﬂi(za‘l component Ga’li‘ezin-w11ip -Seiémogréph
| ‘1oc‘;ateci on the grounds of Saint Stanislaus Seminary, Florissant,

Missouri.

Procedure and Results.

The procedure for estéblishing a method by which
magnitudes of shallow earthquakes calibrated with those published
at Pasadena can be computed V{as suggested in an article by
M. E. Peterschmitt. Peterschmitt outlined the method which he

~ used for the Strasbourg station, The procedure for éstablislﬂng ‘

3 15 Magnitude des Selsmes,”’ International Union of Geodegy
and Geophysics, Assoclation of Seismology, Comipteg Rendus des
Seances, de la Conference Reunle a Strasbourg du 4 au 8 Julliat,

pp. 86 - 88, (1947).




a magnitude scale, éalibmteii with the Pasadena scale, for

the Florlssant selsmozrame is as follows: 1) For each
earthgquake for which Pasadens has asslgned o magnitude,

the epicentiral digtame is computed, 2) The maximum
selsmographic amplitude in the range between sixteen and

twenty four secondg, and the perlod of thet maximum wave

ave vead, 8) Knowlng the period of the wave, the selsmographic
amplitude of the wave and the constanis of the Vertical Galitzin-
Wilip, the ground amplitude expressed in microns is found,

4) The logarithm (base 10) of the true eround motion expressed
In microng (1 micron = 0,001 mm,) ig found ag 1s the logarithm

of the digtance A in degrees, B) The iczgge:ar;iﬂam of the ground
motion ig sublracted from the Eﬁi‘ié{{jﬁiﬁ&@% publighed by Pasadena,
the vesult of which s plotted against the corvesponding logarithms
ofthe distance in degrees, The above procedure was repeated

6 v 106 earthquakes and through the plotted points o curve of
begt fit was drawn using the method of least squares. This

curve is given by

where y = (M =Log Agp) and x = Log A°. Thus the basie mage

nitude formula becomes:

M= Log gy + 1,25 Log A ° 4 2.98 (1)
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The magnitudes of B3 earthquakes were compuiad

using ihe above formula. 'The resulting magnitude:

those gmbliﬁ%d by Pasadens for corregponding earthguakes with

a difference not greater than ¥ 1/8 magmitmﬁl@ unit for relable

dato. It wae lmmedintely noticed that t‘%w: differences in magnitude

(i Pasadens -~ M Florigsant) exhibited regional trends., A

reglonal correction Ry was computed for several rephns by

taking the mean value of the difference (I Fasadena - I Florissant)

for any reglon, An outstanding negative trend of He was noted in

Bastern 4@ln, the mean value of Whic"h is «0,8, As a contrast a

posgitive trend of g was noted fs:}r the region wavth of South
merien. There were not enouzh earthquakes w; dled to form

& reglonal correction for each region of the world, but when

this is done the magnitude formula can be written:
M= Log Agy + .26 Log A Rg + 298 (2)

C‘@nﬁmamnw.

The magnitudes computed using the C’iwmm}wl magnitude
equation (1) gives values which are within 1/2 unit of masnitude of
those published at Pasadena, I equation (2) 1s used the values of
magnitude are within 1/4 uoll of magnitude of thoge publighed at
Fagadena, providiug, of course, that the reglonal correction R o 18

known,




