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The shaking from man-made earthquakes linked to oil and gas drilling activities is more 
concentrated and confined than natural earthquakes, according to a study released yesterday. 

So the damage from a man-made earthquake would not be as widespread as it would be from a 
natural quake of the same magnitude. The study found the amount of shaking drops off about 6 
miles, or 10 kilometers, from the center. 

"Once you get to 10 kilometers, they're down a notch compared to natural earthquakes," said 
Susan Hough, a geophysicist with the U.S. Geological Survey in Pasadena, Calif., author of the 
study. 

Within 6 miles, however, the shaking is just as strong as a natural quake, if not stronger. That's 
because "induced" earthquakes are usually shallower. 

Her findings could help identify such quakes -- and determine the hazard they present to the 
public. They could indicate that high-volume disposal wells would be safer if they were at least 6 
miles from population centers. 

The study, being published online today in the Bulletin of the Seismological Society of 
America (BSSA), also weighs in on whether small man-made earthquakes might trigger larger 
more damaging natural earthquakes. 

Hough used data from the USGS "Did You Feel It" questionnaires, filled out online by people 
who felt the earthquakes and clicked to the USGS site to report it. 

She looked at the results from 11 earthquakes in Arkansas, Colorado, Oklahoma and Texas 
linked to oil and gas disposal wells in 2011, 2012 and 2013. The quakes ranged in magnitude 
from 3.9 to 4.7. For those 11 quakes, the number of responses ranged from 726 to more than 
66,000. 

She compared them to 10 natural or "tectonic" earthquakes from 2002 to 2011. The natural 
earthquakes were between magnitude 4.0 to 5.8. The magnitude of the man-made earthquakes 
was between 3.9 and 5.7. 

Hough found that the man-made earthquakes were different in the way that they hit geological 
faults. The man-made ones break more "smoothly," possibly because they arise from faults being 
lubricated by millions of gallons of fluids injected into the wells. Natural quakes arise from 
millions of years of stress suddenly breaking loose. 

"Induced earthquakes are unusual," she said. 

The study notes that damaging earthquakes have not been linked to the process of hydraulic 
fracturing or "fracking." But fracking deep shale requires millions of gallons of fluid, which in 



turn creates millions of gallons of wastewater. Much of that wastewater is injected into the type 
of deep disposal wells that have been linked to earthquakes. 

The effects have been most dramatic in Oklahoma, which has had more than 200 earthquakes of 
magnitude 3.0 or greater this year. Scientists have linked many of them to a handful of high 
volume wells. 
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