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IntroductIon

Most Illinois residents think that earthquakes do not 
pose a significant risk to the state. Even though nearly 500 
earthquakes have been reported in Illinois, and 30 have 
caused damage, none has been larger than magnitude 5.5, 
and none has caused serious damage. Still, at least one 
earthquake is felt in the Chicago area every decade, and 
more frequent earthquakes are felt in the southern parts 
of the state. A 10 to 12% probability exists that a damag-
ing earthquake might occur in the southwestern part of the 
state during the next half century (Frankel et al. 2002). It 
is therefore instructive to review the earthquake history of 
Illinois in order to understand the potential for possible 
future earthquake activity.

EarthquakE MEasurEMEnt  
and obsErvatIon

Magnitude and intensity are terms used to describe the 
severity of an earthquake. Magnitude is a measure of the 
seismic energy released in the earthquake. It is calculated 
from measurements of the ground vibrations recorded 
by seismographs. Earthquake magnitudes are reported in 
logarithmic increments, which means that a magnitude 7 
earthquake has about 30 times more energy than a mag-
nitude 6 earthquake. An increase of 0.2 means that twice 
as much energy was released. The common term “Richter 
magnitude,” named for the California seismologist who 
originated and popularized the measure, is technically only 
appropriately used for California earthquakes. Similar mea-
sures, with slight variations in the way they are calculated, 
have been developed for other areas or other purposes. 
Otto Nuttli (1973), at St. Louis University, developed a 
magnitude scale appropriate for the central United States. 
The Richter scale is one of several variations of magnitude 
that are reported. More recently, a universally appropriate 
scale, the moment magnitude, has become standard. In 
earthquake literature, the notation for the Richter magni-
tude is ML, the Nuttli magnitude is mbLg or MN, and the 
moment magnitude is Mw (Bolt 1993). 

Earthquakes in Illinois originate within the crust at 
depths generally up to 15 miles (25 km) (Heigold and Lar-
son 1990). The vibrations move away from the point of 
origin (the hypocenter or focus) through the bedrock and 

then up though the unconsolidated earth materials on top 
of the bedrock. In the central United States, the bedrock is 
mostly flat-lying, old, intact, and rigid. Earthquake vibra-
tions can travel very far through this material compared 
with travel distance through the young, broken, weak bed-
rock of the West Coast. Because of the bedrock difference, 
central United States earthquakes are felt and cause damage 
over an area 15 to 20 times larger than that area affected by 
California earthquakes with similar magnitudes. 

Intensity is an evaluation of the effects brought about 
by an earthquake using observations of people in the af-
fected area. Intensities are based on descriptive reports 
rather than instrumental readings. Several formal intensity 
scales have been proposed for use in different parts of the 
world. In the United States, earthquake intensities are re-
ported using the 12-point Modified Mercalli Intensity scale 
(Table 27-1) (Wood and Neumann 1931). 

Most of the 500 Illinois earthquakes have had relatively 
small magnitudes (2 to 4) that did not cause much damage 
but were felt over large areas. Larson (2001) documented 
the effects of one of these small earthquakes in north-cen-
tral Illinois. Over 500 people responded to a questionnaire 
published in local newspapers. Their recollections of the 
1999 earthquake (magnitude 3.5, centered near Amboy, 
southeast of Dixon) fit surprisingly well into the Modified 
Mercalli Intensity scale. Throughout the area, many people 
who felt the earthquake did not recognize it as an earth-
quake but attributed the sharp vibrations to a quarry blast 
or the passing of a particularly large vehicle (Intensity III). 
Closer to the epicenter, many people reported the sensation 
of something striking the house or falling onto it (Intensity 
IV). Others reported dishes and windows rattling but not 
breaking (Intensity IV). 

The first modern seismograph network was established 
in the central United States during the 1960s (Heigold and 
Larson 1990). Prior to that time, most earthquake records 
were based on newspaper accounts and personal journals. 
Magnitudes of these older earthquakes can be estimated 
by comparing their intensities with the intensities from re-
cent earthquakes that have known magnitudes. Magnitude 
estimates can be based on the maximum intensity of the 
earthquake (Nuttli and Herrmann 1978) or by the area over 
which the earthquake was felt (Sibol et al. 1987). 

Damage to buildings, highways, power lines, pipelines, 
and other structures only partly depends on the amount 


