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AFTERMATH Restocking in Mineral,Va., the earthquake’s epicenter.
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But the quake, which caused no
deaths but damaged buildings in and
around the epicenter, about 40 miles
northwest of Richmond, as well as in
Washington and Philadelphia, is still
very much on the minds of seismologists and
geophysicists.
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'SIGNIFICANT SHOCK" Workers
repaired the town hall roof in Mineral,
Va. Central Virginia is one of the more
active seismic regions on the East
Coast.

For one thing, these scientists say, the earthquake offers a
chance to learn more about the seismology of the East
Coast.
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For another, it could have been worse.

“This earthquake didn’t actually do very much damage because it happened between
some very heavily populated areas,” said Meredith Nettles, a geophysicist at Columbia
University who felt the quake in her office at the Lamont-Doherty Earth Observatory in
Palisades, N.Y. “If it had happened directly underneath or very close to Richmond,
Washington or New York, we would have been looking at a completely different story.”

Scientists say quakes of a similar magnitude could happen in such cities, because the

East is riddled with old faults, the legacy of the pushing and pulling that created the

Appalachian Mountains and the Atlantic Ocean several hundred million years ago. While = APVERTISEMENTS
those faults sit in the middle of the North American tectonic plate — far from any
boundaries whose interaction can produce the strong quakes experienced in more active
seismic areas like California — they are accumulating stresses as the plate is gradually
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“It's a really good reminder that it's not just a California problem,” Dr. Nettles said.
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century — is about the only thing that surprised seismologists. The area where it
occurred, known as the Central Virginia Seismic Zone, has seen numerous earthquakes
dating back to the 18th century, including one of similar magnitude in 1897 and one of

magnitude 4.5 in 2003. The Art Institutes

Live Your Passion - Pursue a Design Degree Today!
www.artinstitutes.edu

“After it sunk in that a significant shock occurred, | wasn't surprised about the location,”

: e R H i P Blick Art Materials ®
Martin C. Chapman, hysici Virginia Tech who has lon i h ismi - - ) ) )
I a geophysicist at ginia . e(f o 0 has long studied t .e seismic Outstanding Selection & Service. Save By Buying Art Supplies
zone, said about last month’s quake. “Central Virginia is one of the more active areas.” Online!

www.DickBlick.com

Active is a relative term, however, and central Virginia is not active enough to be laced Become a Photographer

with seismic monitoring stations, as California and other hot spots are. “There was only Learn digital and video photography techniques, lighting and
. R . printing.

a sparse network of stations to record the initial shock,” Dr. Chapman said. Data from www.PennFoster.edu

those and more distant seismometers was enough to provide basic information about the -
Online Photography Class

quake and the orientation of the fault, a type that ruptures by one section of rock sliding New York Institute of Photography. Learn From Home - Free
Course Info!

over another along a plane. =g

But detailed knowledge of the fault structure and how the earthquake’s energy Ask Art Appraisers Online ,

A A A i . An Art Appraiser Will Answer Now! Art Appraisals Today: 35
propagated — the kind of information that could help scientists better understand the Appraisals.JustAnswer.com/Art

types of quakes that occur in the East, and the damage they might do — requires more
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So within a day of the quake, Dr. Chapman — who took a red-eye flight back from the

West Coast, where he had been attending a conference — and scientists from Lamont- Ri f Your Timeshar
Doherty, the United States Geological Survey, the University of Memphis and other Don't want your timeshare? We do!
institutions were installing seismometers in the area near the epicenter. BBB rated company. Free inquiry
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They were interested in recording aftershocks, which occur along the same fault as the

main shock as the fractured and displaced rock moves toward equilibrium and any
remaining stress is relieved. There have been about 80 aftershocks so far, most so slight
as to have gone unnoticed by the public.

“The idea is to improve the estimate of where the main shock actually occurred,” Dr.
Chapman said. “You don't just have a point. It's ruptured over a plane six to seven
kilometers wide.” The rupture also occurred more than three miles underground, leaving
no visible signs of the fault on the surface.

Daniel McNamara, a research seismologist with the geological survey, said that about 40
portable seismometers, which measure ground motion, were installed, some in a ring
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about five miles of the epicenter and others up to 40 miles away.

Generally, data from the closer-in seismometers should help scientists better understand
the fault’s structure and location. The more distant devices are for studying attenuation,
or how fast the wave energy produced by the fault motion dissipates. That helps the
geological survey’s goal of improving the accuracy of maps that show the earthquake
hazard potential in specific areas.

“It's all aimed at more accurately predicting shaking levels,” Dr. McNamara said. In the
Virginia quake, the wave energy did not dissipate very fast. As millions of people can
attest, shaking was felt into northern New England, Canada and parts of the Midwest.

Whether shaking is widespread or not is all about the characteristics of the underlying
rock. “How fast the energy attenuates is controlled by geology,” Dr. Nettles said.
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tectonically active West, which is
being deformed now as plates move
against each other and magma comes
up from far below the surface.
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West Coast quakes, though potentially

stronger than those in the East and

Midwest, are not felt as far away. That is because actively
deforming rock is hotter, more fractured and contains
more fluid; older rock is colder and more contiguous.

- 3 ' i
Alex Welch/Richmond Times-Dispatch, via
Associated Press

School officials in Louisa County, Va.,
inspected damage.
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“You're losing energy faster in that deformed, warm, more

fluid-rich rock,” Dr. Nettles said. She likened it to taffy,
which would tend to dampen vibrations when warm and
stretchy, but when cooled and stiffer would let the energy pass through with little loss.
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Shaking from an earthquake is not uniform. “The waves are a lot more intense in some
directions than others, Dr. Chapman said. In the Virginia quake, for instance, shaking
appeared to have been felt more strongly in Washington, to the northeast, than in
Charlottesville, Va. — which, although closer, is northwest of the epicenter.

Such differences may have something to do with local conditions — certain soils or fill
can amplify the seismic vibrations — but the orientation of the fault also plays a role,
said Robert B. Herrmann, a geophysicist at St. Louis University who is among those
analyzing the aftershock data. “Some of that could be a radiation pattern effect,” he said,
with the seismic waves being stronger in certain directions than others. That is one
reason why understanding the complexities of the fault structure is important.

Significant Eastern earthquakes are few and far between, and there is very little data
from them, Dr. Herrmann said. The Virginia quake should help scientists answer a basic
question: why Eastern quakes occur.

“In California you have the plate boundaries; we know how much these things move each

http://www.nytimes.com/2011/09/13/science/13quake.html?pagewanted=2&_r=2[9/13/2011 9:28:39 AM]
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year,” he said. 6. If It Feels Right ...

Here, he added, “the Atlantic is spreading, it's pushing us toward the Midwest. But it's

not the nice easy model that we have out of California.” In Tapes, Candid Talk by Young Kennedy

Widow

[« PREVIOUS PAGE| 1 | 2 |

OP-ED CONTRIBUTOR

A version of this article appeared in print on September 13, 2011, on The Real Threat of ‘Contagion

page D1 of the New York edition with the headline: Geoscientists Get

to Work As Quake Memories Fade
18 AND UNDER

A Child’s Nap Is More Complicated Than It

__.ﬁ? , Get 50% Off The New York Times & Free All Digital Access. Looks

= SIGN IN TO E-
MAIL

& PRINT

[E| SINGLE PAGE

ON EDUCATION
Just Try Topping This ‘When | Was Your
Age’ Tale

Go to Complete List » Show My Recommendations
[@ REPRINTS
Get Free E-mail Alerts on These Topics
Earthquakes
Geology
Virginia
Science and Technology
Ads by Google what's this?
First Online Course Free
Self-Paced Online College Courses.
$99/Month, $39/Course. 1st One Free ADVERTISEMENTS
www.StraighterLine.com

Gucci Style, the new App.
Download now to Read, Share and Shop.

Special live entertainment offers delivered to your inbox.

Che New Hork €imes  'SiGN UP TODAY »

NYTIMES. BOM

Ads by Google what's this?

Don't want your timeshare? We do!
BBB rated company. Free inquiry
GiveBackTimeshare.com/Timeshare

INSIDE NYTIMES.COM \I]
ARTS » OPINION » WORLD » BUSINESS » OPINION » HEALTH »
Disunion:
Exploding
Kansas

Anti-slavery violence in

http://www.nytimes.com/2011/09/13/science/13quake.html?pagewanted=2&_r=2[9/13/2011 9:28:39 AM]



https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Earthquakes&topic_field1=des&topic1_check=y&retA=&retT=&cskey=
https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Earthquakes&topic_field1=des&topic1_check=y&retA=&retT=&cskey=
https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Geology&topic_field1=des&topic1_check=y&retA=&retT=&cskey=
https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Geology&topic_field1=des&topic1_check=y&retA=&retT=&cskey=
https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Virginia&topic_field1=geo&topic1_check=y&retA=&retT=&cskey=
https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Virginia&topic_field1=geo&topic1_check=y&retA=&retT=&cskey=
https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Science+and+Technology&topic_field1=des&topic1_check=y&retA=&retT=&cskey=
https://myaccount.nytimes.com/mem/tnt.html?module=call&alert_context=1&topic1=Science+and+Technology&topic_field1=des&topic1_check=y&retA=&retT=&cskey=
http://www.nytimes.com/2011/09/13/science/13quake.html?pagewanted=1&_r=2
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/science&pos=Bottom1&sn2=dab03287/b521307e&sn1=ca8e388/cbca2908&camp=nyt2011-circ-footer_clickhere-36H9U&ad=051110-footer_clickhere-36H9U&goto=https%3A%2F%2Fwww%2Enytimesathome%2Ecom%2Fhd%2F101%3FSPTR%5FID%3DhdNYT%26MediaCode%3DW16AK%26CMP%3D36H9U
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/science&pos=Bottom1&sn2=dab03287/b521307e&sn1=ca8e388/cbca2908&camp=nyt2011-circ-footer_clickhere-36H9U&ad=051110-footer_clickhere-36H9U&goto=https%3A%2F%2Fwww%2Enytimesathome%2Ecom%2Fhd%2F101%3FSPTR%5FID%3DhdNYT%26MediaCode%3DW16AK%26CMP%3D36H9U
http://www.nytimes.com/ref/membercenter/faq/linkingqa16.html
http://googleads.g.doubleclick.net/aclk?sa=l&ai=BGrf8flpvTvr_POrGsQfolfnfDPfxltQC58z77zOHhOrHiAGw9aECEAEYASCc8_gBOABQzfagjAZgyZa7jNikoBCgAbHxtc4DsgEPd3d3Lm55dGltZXMuY29tyAEB2gE2aHR0cDovL3d3dy5ueXRpbWVzLmNvbS8yMDExLzA5LzEzL3NjaWVuY2UvMTNxdWFrZS5odG1swAIFyAKPutEdqAMB6AO7A-gDrQnoAxD1AwAMAAT1AzAAAAA&num=1&sig=AOD64_0GP4WeBVPkfQfq6-5VZTNLZERjyw&client=ca-nytimes_article_var&adurl=http://www.straighterline.com/landing/first-college-course-free.cfm/%3Fa_aid%3Dpme%26chan%3DAOPTFOCF
http://googleads.g.doubleclick.net/aclk?sa=l&ai=BGrf8flpvTvr_POrGsQfolfnfDPfxltQC58z77zOHhOrHiAGw9aECEAEYASCc8_gBOABQzfagjAZgyZa7jNikoBCgAbHxtc4DsgEPd3d3Lm55dGltZXMuY29tyAEB2gE2aHR0cDovL3d3dy5ueXRpbWVzLmNvbS8yMDExLzA5LzEzL3NjaWVuY2UvMTNxdWFrZS5odG1swAIFyAKPutEdqAMB6AO7A-gDrQnoAxD1AwAMAAT1AzAAAAA&num=1&sig=AOD64_0GP4WeBVPkfQfq6-5VZTNLZERjyw&client=ca-nytimes_article_var&adurl=http://www.straighterline.com/landing/first-college-course-free.cfm/%3Fa_aid%3Dpme%26chan%3DAOPTFOCF
http://www.nytimes.com/gst/mostpopular.html
http://www.nytimes.com/2011/09/13/opinion/if-it-feels-right.html?src=me&ref=general
http://www.nytimes.com/2011/09/13/opinion/if-it-feels-right.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/us/12jackie.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/us/12jackie.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/us/12jackie.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/opinion/the-real-threat-of-contagion.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/opinion/the-real-threat-of-contagion.html?src=me&ref=general
http://www.nytimes.com/2011/09/13/health/views/13klass.html?src=me&ref=general
http://www.nytimes.com/2011/09/13/health/views/13klass.html?src=me&ref=general
http://www.nytimes.com/2011/09/13/health/views/13klass.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/us/12winerip.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/us/12winerip.html?src=me&ref=general
http://www.nytimes.com/2011/09/12/us/12winerip.html?src=me&ref=general

http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/science&pos=Middle5&sn2=18cf2779/180ef2b4&sn1=5012dd15/f992f79c&camp=NYT2011-Mktg-Email-Ticketwatch-336x79-ROS&ad=EM-D-I-NYT-AD-FP-TW-ROS-0811-NA&goto=http%3A%2F%2Fwww%2Enytimes%2Ecom%2Fmarketing%2Fticketwatch%2F%3FWT%2Emc%5Fid%3DEM%2DD%2DI%2DNYT%2DAD%2DFP%2DTW%2DROS%2D0811%2DNA%26WT%2Emc%5Fev%3Dclick
http://www.nytimes.com/ref/membercenter/faq/linkingqa16.html
http://googleads.g.doubleclick.net/aclk?sa=l&ai=BOaDJglpvTvLjDcrKsQfk8KyzC9CE4KcCqJ3rpzXAl964QdC8bhABGAEgnPP4ATgAUJP35oQFYMmWu4zYpKAQoAGgx5XlA7IBD3d3dy5ueXRpbWVzLmNvbcgBAdoBNmh0dHA6Ly93d3cubnl0aW1lcy5jb20vMjAxMS8wOS8xMy9zY2llbmNlLzEzcXVha2UuaHRtbOABAoACAcACBqgDAegDuwPoA60J6AMQ9QMADAAE9QMwAAAA&num=1&sig=AOD64_1unOiJM52_nNtaLP3sLHGHefvK9Q&client=ca-nytimes_article_var&adurl=https://www.givebacktimeshare.com/%3FSource%3D_GoogleTOP_%26Keyword%3D
http://googleads.g.doubleclick.net/aclk?sa=l&ai=BOaDJglpvTvLjDcrKsQfk8KyzC9CE4KcCqJ3rpzXAl964QdC8bhABGAEgnPP4ATgAUJP35oQFYMmWu4zYpKAQoAGgx5XlA7IBD3d3dy5ueXRpbWVzLmNvbcgBAdoBNmh0dHA6Ly93d3cubnl0aW1lcy5jb20vMjAxMS8wOS8xMy9zY2llbmNlLzEzcXVha2UuaHRtbOABAoACAcACBqgDAegDuwPoA60J6AMQ9QMADAAE9QMwAAAA&num=1&sig=AOD64_1unOiJM52_nNtaLP3sLHGHefvK9Q&client=ca-nytimes_article_var&adurl=https://www.givebacktimeshare.com/%3FSource%3D_GoogleTOP_%26Keyword%3D
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/science&pos=Right5A&sn2=c6bd8acd/d301d78a&sn1=5a9006e4/f0157d22&camp=Gucci09_1628890b_AV_nyt8&ad=Gucci_SiteforaDay_Sept13_with_Text&goto=http%3A%2F%2Fwww%2Egucci%2Ecom%2Fiphoneapp%3Fcm%5Fmmc%3DUS%5FNYT%2D%5F%2D091211%2D%5F%2DNYTHP%2D%5F%2Dadded%5Fvalue
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/science&pos=Right5A&sn2=c6bd8acd/d301d78a&sn1=5a9006e4/f0157d22&camp=Gucci09_1628890b_AV_nyt8&ad=Gucci_SiteforaDay_Sept13_with_Text&goto=http%3A%2F%2Fwww%2Egucci%2Ecom%2Fiphoneapp%3Fcm%5Fmmc%3DUS%5FNYT%2D%5F%2D091211%2D%5F%2DNYTHP%2D%5F%2Dadded%5Fvalue
http://www.nytimes.com/adx/bin/adx_click.html?type=goto&opzn&page=www.nytimes.com/yr/mo/day/science&pos=Right5A&sn2=c6bd8acd/d301d78a&sn1=5a9006e4/f0157d22&camp=Gucci09_1628890b_AV_nyt8&ad=Gucci_SiteforaDay_Sept13_with_Text&goto=http%3A%2F%2Fwww%2Egucci%2Ecom%2Fiphoneapp%3Fcm%5Fmmc%3DUS%5FNYT%2D%5F%2D091211%2D%5F%2DNYTHP%2D%5F%2Dadded%5Fvalue
http://www.nytimes.com/pages/arts/index.html
http://www.nytimes.com/pages/opinion/index.html
http://www.nytimes.com/pages/world/index.html
http://www.nytimes.com/pages/business/index.html
http://www.nytimes.com/pages/opinion/index.html
http://opinionator.blogs.nytimes.com/2011/09/12/exploding-kansas/
http://opinionator.blogs.nytimes.com/2011/09/12/exploding-kansas/
http://opinionator.blogs.nytimes.com/2011/09/12/exploding-kansas/
http://www.nytimes.com/pages/health/index.html
http://www.nytimes.com/2011/09/13/science/13quake.html?pagewanted=1&_r=2
http://www.nytimes.com/auth/login?URI=http://www.nytimes.com/2011/09/13/science/13quake.html
http://www.nytimes.com/2011/09/13/science/13quake.html?_r=2&pagewanted=print
http://www.nytimes.com/2011/09/13/science/13quake.html?_r=2&pagewanted=all
http://www.nytimes.com/auth/login?URI=http://www.nytimes.com/2011/09/13/science/13quake.html
http://www.nytimes.com/auth/login?URI=http://www.nytimes.com/2011/09/13/science/13quake.html
http://www.nytimes.com/2011/09/13/science/13quake.html?_r=2&pagewanted=print
http://www.nytimes.com/2011/09/13/science/13quake.html?_r=2&pagewanted=all

	VA_NYT_1
	nytimes.com
	Geoscientists Get to Work as Quake Memories Fade - NYTimes.com


	VA_NYT_2
	nytimes.com
	Geoscientists Get to Work as Quake Memories Fade - NYTimes.com



	1sP19yPTMmcGFnZXdhbnRlZD0xAA==: 
	searchForm: 
	query: 
	input9: 


	0vcmVnaWxpdGU/cHJvZHVjdD1UUgA=: 
	regiLite: 
	email: 
	token: b0a64f82d9188840db8e178183671f75
	product: TR
	action: submit
	action_(1): 
	token_(1): b0a64f82d9188840db8e178183671f75
	product_(1): TR
	action_(1)_(2): submit


	1sP3BhZ2V3YW50ZWQ9MiZfcj0yAA==: 
	searchForm: 
	query: 
	input9: 


	9kdWN0PUxUJnNpemU9MzM2WDkwAA==: 
	regiLite: 
	email: 
	product: LT
	action: submit
	landing: 
	ab: 
	background-color: 
	action_(1): 
	product_(1): LT
	action_(1)_(2): submit
	landing_(1): 
	ab_(1): 
	background-color_(1): 




