
How widespread is human-induced 
seismicity in the USA and Canada?

ABSTRACT

Presented by Mirko van der Baan, University of Alberta, Edmonton, Alberta, Canada

There has been significant public and scientific interest in the observation of changed seismicity rates in North America since 
2008, possibly due to human activities. We find that the seismicity rate in Oklahoma between 2008 and 2016 is strongly 
correlated to increased hydrocarbon production. The possibility of systematic correlations between increased hydrocarbon 
production and seismicity rates is a pertinent question since the United States became the world’s largest hydrocarbon producer 
in 2013, surpassing both Saudi Arabia’s oil production and Russia’s dry gas production. In most areas, increased production 
is due to systematic hydraulic fracturing which involves high-pressure, underground fluid injection. Increased hydrocarbon 
production also leads to increased salt-water production which is often disposed of underground. Increased underground fluid 
injection in general may cause increased seismicity rates due to facilitated slip on pre-existing faults.
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Contrary to Oklahoma, analysis of oil and 
gas production versus seismicity rates in 
six other states in the United States and 
three provinces in Canada finds no state- or 
province-wide correlation between increased 
seismicity and hydrocarbon production, despite 
8- to 16-fold increases in production in some 
states. However, in various areas, seismicity 
rates have increased locally. A comparison 
with seismic hazard maps shows that human-
induced seismicity is less likely in areas that 
have historically felt fewer earthquakes. The 
opposite is not necessarily true.



Mirko van der Baan is a professor at the University of Alberta in the Department of Physics, specializing in exploration seismology. He graduated 
in 1996 from the University of Utrecht in the Netherlands, obtained a PhD with honors in 1999 from the Joseph Fourier University in Grenoble, 
France, and then joined the University of Leeds, UK, where he became the reader of exploration seismology. He also holds an HDR (Habilitation) 
from University Denis Diderot, Paris, France.

Mirko is currently the director of the Microseismic Industry Consortium, a collaborative venture with the University of Calgary, dedicated to 
research in microseismicity. He also is one of the founding members of the Integrated Petroleum Geosciences (IPG) professional MSc program at 
the University of Alberta.
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The Society of Exploration Geophysicists is a not-for-profit organization committed to connecting the world of applied geophysics. With more than 27,000 
members in 128 countries, SEG provides educational and technical resources to the global geosciences community through publications, books, events, forums, 
professional development courses, young professional programs, and more. Founded in 1930, SEG fosters the expert and ethical practice of geophysics in the 
exploration and development of natural resources, characterization of near surface, and mitigation of earth hazards. For more information visit www.seg.org.  
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recognized geophysical experts. The topics are structured 
to serve industry professionals at all stages of their careers 
and through a variety of learning channels. These include:  
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