
Shaken!  Earthquake Rocks Central Virginia
Virginia is located well within the North 
American tectonic plate and far from active 
plate boundaries.  Given Virginia's modern 
tectonic setting seismic activity in the 
Commonwealth is modest, however much of 
Virginia was jolted by an earthquake at 3:59 
p.m. on December 9th, 2003.  The quake 
occurred in the central Virginia Piedmont 
between Columbia and Goochland Courthouse, 
approximately 40 miles west of Richmond.

	 Shaking was felt throughout Virginia and as 
far as 600 km (450 miles) from the epicenter.  
The quake caused only minor damage at Bremo 
Bluff and Kents Store, but rattled the nerves of 
many.  By Virginia standards this was a 
significant earthquake with a magnitude of 4.5, 
the largest recorded in Virginia since the 
widespread use of modern seismic monitoring 
equipment in the early 1970's.  The largest 
Virginia earthquake in recorded history 
occurred on May 31st, 1897 in Giles County 
and is estimated to have had a magnitude of 
5.8.
	 The December 9th quake occurred within the 
central Virginia Seismic Zone, a region of 
persistent seismic activity in the Piedmont 
province covering approximately 8,000 km2 
(~3,000 mi2).  Earthquakes in the central 
Virginia Seismic Zone are relatively frequent, 
but generally of small size.  This event was 
located at 37.728˚ N, 78.087˚ W, at a depth of 
less than 5 km (3 miles) and may have occurred 
due to rupture along the Lakeside fault.

Many observers reported two distinct shaking 
events.  Evidence from seismograms is 
consistent with two distinct events that 
occurred approximately 12 seconds apart.  The 
shaking felt by people was caused by the 
arrival of S-waves and the total duration for 
shaking from this double event may have been 
nearly 30 seconds.
	 The epicenter was originally located in 
Powhatan County, but seismologists at Virginia 
Tech re-evaluated seismic wave arrival data 
and place the epicenter approximately 13 km (8 
miles) to the northwest in Goochland County.  
Seismic waves velocities are controlled by the 
material properties of the rocks through which 
the waves travel.  Seismic waves radiating 
outward from this quake travelled through a 
variety of bedrock before reaching 
seismometers.  The uncertainity in the exact 
velocity of the seismic waves thereby produces 
an uncertainity as to the exact location and 
depth of the quake.  This is not unusual for 
small earthquakes in regions without extensive 
seismic monitoring equipment.
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2003 earthquake as recorded by the Virginia Tech 
Seismological Observatory's Forest Hills, West 
Virginia seismometer located ~250 km (~160 miles) 
from the epicenter.  
(http://www.geol.vt.edu/outreach/vtso/031209_double.html)
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