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In Oklahoma, ground motion due to earthquakes is recorded at 10 widely
separated locations. The main recording and research facility, station TUL, is
near Leonard, Oklahoma, in Tulsa County. About 50 minor earthquakes are
located in Oklahoma each year, but only one or two typically are felt. Before
1962, only 59 Oklahoma earthquakes were known either from historical ac-
counts or from seismograph stations in other states. The first seismographs
were installed in 1961. From 1962 through 1976, 70 earthquakes were added
to the earthquake data base. By 1977, 9 seismograph stations throughout Okla-
homa were detecting and locating earthquakes. Over 1,550 earthquakes were
located in Oklahoma from 1977 through 2002.

Earthquake Size

The most common ways to express the size of earthquakes are by their in-
tensity and magnitude. The intensity, reported on the Modified Mercalli (MM)
Scale, is a subjective measure based on eyewitness accounts (Table 2). Intensi-

ties are rated on a 12-level scale ranging from barely perceptible (I) to total de-
struction (XII). The scale is used to evaluate the size of historical earthquakes.
Earthquake magnitude is related to the seismic energy released at the hypocen-
ter, and based on the amplitude of earthquake waves recorded on instruments
that have a common calibration. To determine the size of earthquakes, the
Oklahoma Geological Survey uses three magnitude types: mbLg (similar to
Richter magnitude), m3Hz, and mDUR (Lawson and Luza, 1995).
Historical Earthquakes

The New Madrid, Missouri, earthquakes of 1811 and 1812 probably are the
carliest historical earthquake tremors felt in present-day southeast Oklahoma.
Prior to statehood, the earliest documented earthquake epicenter in Oklahoma
was on October 22, 1882. The earthquake, although it cannot be located pre-
cisely, produced MM VIII intensity effects near Fort Gibson, Indian Territory.
The earliest documented locatable earthquake occurred near Jefferson in Grant

County on December 2, 1897 (Stover and others, 1981).

On April 9, 1952, the largest known Oklahoma earthquake (with the pos-
sible exception of the 1882 Fort Gibson earthquake) occurred near El Reno in
Canadian County (Table 3). The magnitude-5.5 earthquake caused a 50-ft-long
crack in the State Capitol Office Building in Oklahoma City, and was also felt
in Austin, Texas, and Des Moines, lowa. The earthquake was felt in an area
of 140,000 square miles, and produced MM VII-IX intensity effects near the
epicenter.

Earthquake Distribution

Typical Oklahoma earthquake magnitudes range from 1.8 to 2.5, with shal-
low focal depths (less than 3 miles). Earthquakes have occurred in 72 Oklahoma
counties; Washington, Nowata, Craig, Adair, and Jackson Counties have had no
known earthquakes. Over 880 earthquake events have occurred in the Anadarko
Basin since 1897. The majority are concentrated in a 25- by 37-mile area nearly

parallel to a deep, subsurface fault zone in west McClain and Garvin Counties
and southeast Grady County. Over 90% of the earthquakes in this zone have
occurred since 1977. The apparent increase in seismic activity is due, in part, to
improved earthquake detection. Only a few earthquakes have occurred in the
shelf and deeper portions of the basin.

Before 1976, over half of Oklahoma earthquakes were located in Cana-
dian County; most occurred in the El Reno vicinity, which also is the site of
numerous earthquakes since 1908. Canadian County still experiences small-
magnitude earthquakes each year. Another principal area of seismic activity
is in Love, Carter, and Jefferson Counties. The first reported earthquake there
occurred in 1974; several small earthquakes have been felt in the region since
then. The Arkoma Basin in southeast Oklahoma is also seismically active.
About 90% of all earthquakes there were located with seismometers. Typical
magnitudes are less than 2.5.



