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EARTHQUAKE EPICENTERS IN OHIO

What Exactly is Possible?

Mmax Estimation  (Wheeler, 2009)

* The value of Mmax is the magnitude of the largest 

earthquake that is thought to be possible to occur in any 

given zone (Wheeler, 2009).  

* Different experts and teams have used a combination of 

several different methods to find Mmax.  These methods 

include:

- Largest observed m (Mobs)¹ - Mobs plus 

increment   

- Global analogs - Seismicity rate¹ - North 

American analogs

- m-f extrapolation of historical record - Local   

geologic features¹

* There have been three main hazard assessments regarding 

mmax estimation.  These have been completed by LLNL 

experts, EPRI-SOG research teams, and the USGS.

Here are the top methods used, and the results for the 

Anna, OH seismic zone:

LLNL 

Expert

s

EPRI-

SOG 

Teams

USGS Total 

Avg.

Mmax 

Avg. 6.29 6.20 6.44 6.31

Total Range = 5.2 – 8.4

L’aquila Earthquake (2009)

 6.3 Magnitude*   

 Population = 72,948

Daily Presence =100,000                                                       

 Deaths = 307

Injured = 1,500

Homeless = 65,000

 Damage to 11,000

buildings  Many had 

earthquake-safety 

standards

 Slight damage felt as far 

as Rome (70 mi)    

Western, OH

 Avg. Population (Shelby/

Auglaize/Allen/Logan/

Mercer Counties = 57,540

 Buildings do not have 

earthquake-safety codes

 5.4 earthquake in 1937  Felt in Chicago, IL and Toronto, ON

Mmax for Anna,OH 
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Methods 

Used ]

 Coordinated by the Division of Geological Survery of the 

ODNR, the Ohioseis Network started in 1999 to monitor 

Ohio earthquakes.

 There are 25 seismograph stations located throughout 

Ohio (see figure below).

 Each station records ground motion using a Macintosh 

computer and an EAI S102 broadband vertical seismometer.  

The main objective of the Ohioseis Network is to detect and 

locate earthquakes in Ohio as accurately as possible.

 The Ohioseis Network gives construction companies, 

insurance companies, the general public, and other types of 

businesses valuable information on the risk of earthquakes 

in specific areas.  Before the existence of Ohioseis, this risk 

has gone generally unnoticed.  

 Multiple oil and gas 

pipelines meet in Allen 

County.  

 Storage area and 

refinery in Allen 

County.

 Most pipelines in 

Western Ohio region 

are intrastate, but few 

are interstate  

Damage to pipelines 

would affect oil and 

gas transportation to 

cities in western PA 

and western NY, as 

well as to Toledo and 

Cleveland, OH.

 The objective of this project is to predict and analyze 

potential risks that could result from a high magnitude 

earthquake in Western Ohio.  This project also attempts to 

determine what size earthquake is possible in the region 

and how much area could be affected.  

 Although Ohio is in the Mid-continent, the Western Ohio 

Seismic Zone has been the site of many earthquakes 

over the past 150 years.  In 1937, a 5.4 earthquake 

occurred in Anna, OH, and in 1986, a 4.5 earthquake 

occurred in Auglaize County.

 In general, Ohio residents do not consider earthquakes a 

threat at all.  Creating awareness in any way possible is 

important, and could save lives in the future.

 This region has been relatively quiet over the past 20 

years, which causes speculation of a big event in the 

near future. Since the area has been quiet, the general 

public will likely be ill-prepared for a large earthquake.

Associated Deep Structures

*Magnitude of L’aquila earthquake, 2009 equals the average 

Mmax for Anna, OH

 Wheeler, Russel L., 2009, Methods of Mmax Estimation East of the Rocky 

Mountains:  U.S. Geological Survey Open-File Report 2009-1018, 44 p.

 The Ohioseis Network 

http://www.dnr.state.oh.us/tabid/8144/Default.aspx

 Ohio Division of Natural Resources, Division of Geological Survey,

http://www.dnr.state.oh.us/OhioGeologicalSurvey/Home/tabid/7105/D

efault.aspx

 US Census Bureau: www.census.gov/

 Energy Information Administration: www.eia.doe.gov/

 United State Geological Survey (USGS): usgs.gov/

Future Study

 Due to the location of past earthquakes, it is very likely 

they will continue to take place in this region.  

 The presence of railroads, oil and gas pipelines, and 

highways in Western Ohio indicate that a high magnitude 

earthquake will be devastating, not only to residents of 

Ohio, but also indirectly to residents of neighboring states.

 In the future, it will be important to advertise these 

potential risks to the public, due to general lack of 

knowledge on the subject.  The Ohioseis Network will be  

important in future study of these earthquakes.
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 Future work on this project will involve further research 

on the causes and nature of earthquakes in this region.

 There will be a continued effort to spread awareness on 

the potential hazards of a high magnitude earthquake in the 

Western Ohio Seismic Zone.

Infrastructure in Western Ohio


