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M35.8 Virginia Region Earthquake of 23 August 2011
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The Virginia earthquake of 2011 August 23 occurred as reverse faulting on a north or northeast-striking plane

within a previously recognized seismic zone, the “Central Virginia Seismic Zone.”

The Central Virginia Seismic

Zone has produced small and moderate earthquakes since at least the 18th century. The previous largest historical
shock from the Central Virginia Seismic Zone occurred in 1875. The 1875 shock occurred before the invention of
effective seismographs, but the felt area of the shock suggests that it had a magnitude of about 4.8. The 1875
earthquake shook bricks from chimneys, broke plaster and windows, and overturned furniture at several locations.
A magnitude 4.5 earthquake on 2003, December 9, also produced minor damage.

Previous seismicity in the Central Virginia Seismic Zone has not been causally associated with mapped geologic
faults. Previous, smaller, instrumentally recorded earthquakes from the Central Virginia Seismic Zone have had
shallow focal depths (average depth about 8 km). They have had diverse focal mechanisms and have occurred over
an area with length and width of about 120 km, rather than being aligned in a pattern that might suggest that they
occurred on a single causative fault. Individual earthquakes within the Central Virginia Seismic Zone occur as the
result of slip on faults that are much smaller than the overall dimensions of the zone. The dimensions of the
individual fault that produced the 2011 August 23 earthquake will not be known until longer-term studies are done,
but other earthquakes of similar magnitude typically involve slippage along fault segments that are 5 — 15 km long.

Earthquakes in the central and eastern U.S., although less frequent than in the western U.S., are typically felt over a
much broader region. East of the Rockies, an earthquake can be felt over an area as much as ten times larger than a
similar magnitude earthquake on the west coast. A magnitude 4.0 eastern U.S. earthquake typically can be felt at
many places as far as 100 km (60 mi) from where it occurred, and it infrequently causes damage near its source. A
magnitude 5.5 eastern U.S. earthquake usually can be felt as far as 500 km (300 mi) from where it occurred, and

sometimes causes damage as far away as 40 km (25 mi).

DISCLAIMER

Base map data, such as place names and political
boundaries, are the best available but may not be
current or may contain inaccuracies and therefore
should not be regarded as having official significance.

Tue Aug 23, 2011 17:51.04 GMT M58 NI7.24W77.93 Depth: 6.0km

Map Version 4 Proceassd Tue Aug 23, 2011 01:60:45 PM MDT — NOT REVIEWED BY HUMAMN

PEACEIVED

SHARING  |Molfelll Weak | Light |Moderale| Sirong | Very sirong Severe Vialent | Extreme

POTENTIAL | none | nome | nono | Verylight | Light | Moderale MederateMeavy Heavy |Vory Heavy
PEAK ACC.[%g} | =77 |.17-1.4| 1.4-3.9| 3982 8215 18-34 34-65 65124 | 2124
PEAK VEL{emis)| <01 | 0,1-1.9) 1,1-3.4 | 3481 | &1-16 16-31 a1-60 60-116 | =116
T e W [ v | v [ v v

PAGER
=USGS

Earthquake . Orange
Shaking Alart
M 5.8, VIRGINIA

Origin Time: Tue 2011-08-23 17:51:04 UTC (13:51:04 local)
Location: 37.84"N 77.83%W Depth: 6 km

EARTHQUAKE SUMMARY MAP

Prepared in |

cooperation ;;
with the Global
Seismographic

Network GSN

EEE_? =Y USAID
ARESTH PAGER

Version 1
Cregted: 2 hours, 5 minutes alter earthquake

Estimated Fatalities Crange alert level for econamic I0EEES. Estimated Economic Losses
Slg-nantuamagzlslllﬂ and the dsaster ks
potentially widespread. mated ECOnomic
Insses are less han 1% of GOP of the Unked
States. Past events wilh this alert level hawe
|O _— required a regional or national level response. . o -
Green dlert leved for Ghaking-related fatatbies. IE g L—_m_""
[ These Is 3 low Ikelhood of casuallies. ‘ [
i | 133 10, i | 132 mE
1 1,808 Legaae 1n
Pt
Estimated Population Exposed to Earthquake Shaking
EERPOSURE (o wiooey. | -— | 19k |9.627k*| 2285k | 7ok 23k
GneAlt sy | L [NV | Y Vi Vi
PERCENVED BHAKING Mot felt | Weak | Light |Moderate| Stong | Very Strong Severe Violent | Extreme
POTENTIAL M none nong none V. Light Light Moderate ModeralefHeavy | Heawy | V. Heawy
TR Yjinarsbia | none nong none Lght | Moderate | ModerateiHeavy Heawy . Heawy | V. Heavy

"Esfimaied cxposure only includes popasisbion wilhin e map snen.

Population Exposure
E ‘

Structures:
Owerall, the populatien in this region resides

5 N _ in struciures that are resistant to earthquake
TSN 763y | ot Finendd o s - +/| shaking, though some vulnerable siructures
P, ChenEs-Takh 1 exist.
¥ E ~cfRgies, -‘ s % Tl . . .
wlibly i3 [ Sneshins Chy) ey oy . ,ﬁ- i| Historieal Earthguakes (with MMI levels):
: g T‘E“’f“m ) ar | There were no earthquakes with significant
= wordstock " population exposure to shaking within a 400
3 4| km radius of this event.
- ¥cu1|-c Lu:ln 2 - u‘“tu
" I.urﬂp o -
. .F 1 —"l:].ll:ﬂl.'ﬂl
*E-r*-ﬂ':::ll:ln - . ] -'L by i <
g e Porare i, Tk T
T i ha =i ; iy shaibme is Caurthease
stniian i'. {arassille :
O gl Wit I
.‘I ‘I 5 RS orarn - n'k:l;hsvll\': 1] i | ': it - : ] 9'
o & u imivun-ncj,p A 4 Tappahinnece,
R PO gt T ) ol i Selected City Exposure
o Ouene Wit - ) friom (GEsNamES 0
e O AE . MMI City Population|
g s hanan . ‘Iu s l;._. _.‘J: . r “ m’Ea
B g Wect Lﬁ""f,,"ig’},ﬂ'{. i VI Gordonsville 2
ﬁ"""’" "f‘i“i £ AFafswdl, o 0" AR Wi = 29
A H“Fum (T Mo s i pa Mewington
: 4 e : f T VI Orange
i Sl T N ) VI Weber City 1
L - "'I':"'"’ " 1 wakatiid "-‘t"‘ Vil Lake Monticelio 10
; Chatant it T race oy : . ! W \l"lﬁ‘li_ﬂ Beach 42
A e et e m ;:u e o
s ﬂ Capesuile B L . W Richmond 194
= Q“'“EE 9 Rp ; IV Balimone 811
E*’I % ' H-:-rli'a FN""“ Raipd s LT ; 3'5 ib" -
P basivminn | Yancemabe gL Seauth Wi =1 - IV Annapalis
FﬁGERmhﬁhmmﬂmrfgemmm=MMmmmmhmmmrﬁge boid cilles appear on map (& = 1000}

Limitatiens of Input data, shaking estimates, and ioss models maEy 300 uncertainty.
hitp-iearthquake usgs gowpager

Did You Feel It?

USGS Community Internst Intensity Map

VIRGIMIA

Event ID: us082311a

Aug 22 2011 01:51:04 PM local 37.936N 77.933W M5.8 Depth: & km ID:se082311a
. - = I i

30°N 4

38N

38°N

- 37°N

._|92?4 résponses in 3052 ZIP codes and 21 cities (Max CDI = V11|
T | T N 3
I 1 I

7OW JB'W TT'W
INTENSITY | 1| IV v vi Vil
sHAKING |Motfalt| Weak | Light |Moderate| Strong |Very strong) Savers

Violent | Exirems

pamaseE | nore | nome | none | Verylight | Light Moderate

Moderata'Hazwy | Heawvy

V. Heawy

Frocessed: Tue Aug 23 20:52:37 2011

DATA SOURCES

EARTHQUAKES AND SEISMIC HAZARD

USGS, National Earthquake Information Center

NOAA, National Geophysical Data Center
TIASPEI, Centennial Catalog (1900 - 1999) and
extensions (Engdahl and Villasefior, 2002)
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