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H H H H H H _ H _ Wi . . i . P o | - R S ) J 350 o W A— .
associated .Wlth the ReelfOOt rift (Ervm and MCGmm_S’ ].'975)’ a northeaSterly tren.dm.g’. 70-km Wlde’ instrumentally de“,VEd' they are assigned _Values b_ased (_m descriptive S 3 ‘ e ® Q‘? ® % Jibson R.W. and Keefer, D.K., 1988, Landslides Triggered by Earthquakes in the central Mississippi valley, Tennessee and
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mainly as strike-slip faults. The modern seismicity is concentrated into three major trends that form a documents several areas of known and inferred recent deformation and faulting within the map area. .fas/ oraﬁlz Igcaggnsso > aLTest, especially on Upper toors, o g s @ i =o< Bulletin of the Seismological Society of America, v. 63, p. 227-248.
northeasterly-trending, zigzag pattern. The V\{Ol’d recent refers to events that are of Quaternar_y age (younger than 1.6 m|_II|on years). These I11. Felt indoors, especially on upper floors. Hanging objects swing. o g ¢ X Obermeier, S.F., Weems, R.E., and Jacobson, R.B. 1987, Earthquake-induced liquefaction features in the coastal South
Enola Earthquake Swarm areas in Arkansas are shown on the Earthquake Location Map (above) and described below. Many may not recognize it as an earthquake. Standing automobiles & ® X Carolina region: U.S. Geological Survey Open-File Report 87-504.
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The Enola swarm began with a magnitude 1.2 earthquake on January 12, 1982, near the town of o . . . may rock slightly. Vibrations felt. Duration estimated. O Soneraized MM Obermeier, S.F., 1988, Liquefaction potential in the central Mississippi Valley: U.S. Geological Survey Bulletin 1832, p. 21.
Enola in Faulkner County, Arkansas. More than 40,000 seismic events have been recorded since this iAs a resuE of s;(trong_gron;nd _shal;lng, liquefaction :‘jeatu:ces m;ten develhop :cn the eﬁlcegtrql greas of | V. F_elt outdoors by many. Some sleepers awaken. Du_shes, glasses, ',\\"i} | o [Available at http://pubs.erusgs.gov/usgspubs/b/b1832/ |
) : arge earthquakes. Liquefaction features are ground-surface features that form when buried saturate windows, doors clink and rattle. Walls make creaking sounds. ‘ !
date. Most of these earthquakes were small magnitude events that were not felt. However, as many sand, under pressure due to the shaking, liquefies and vents upward, often in the form of sand and Heavy vibrations and jolting sensations felt. Standing automobiles | = Petersen, M.D., Frankel, A.D., Harmsen, S.C., Mueller, C.S., Haller, K.M., Wheeler, R L., Wesson, R.L., Zeng, Yuehua,
as 93 of the swarm's recorded events were felt. The largest of these was a magnitude 4.5 earthquake k | h I . icallv circular in sh rock noticeably SSIPPI SSIPPI Boyd, O.S., Perkins, D.M., Luco, Nicolas, Field, E.H., Wills, C.J., and Rukstales, K.S., 2008, Documentation for the
The Enol involved | enisodes of activity and d i b iated with several meters in diameter. Over time, these sand deposits can themselves become buried forming - Felt outdoors. Fell Dy nearly everyone, many sieepers awaken. ) Y s L ‘ ® 2008-1128, 61 p. [Available at_http://pubs.usgs.gov/of/2008/1128/ 1.
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single fault (Rabak and others, 2010). The swarm is not considered to be associated with the New excavate these buried liauefaction features and date the sequential histories of past larde earthquakes clocks may stop. Doors swing. Pictures move. i 4 Rabak, Ivan, Langston, Charles, Bodin, Paul, Horton, Steve, Withers, Mitch, and Powell, Christine 2010, The Enola,
Madrid seismic zone (McFarland, 2001). The swarm's seismic activity is ongoing, with periods of thereby determinuing app?:)ximate recu:Jrence rtervals of Igrl::]e events (see figufes Ieft? qu , V1. Felt by all, many frightened, some panic. Walking unsteady. S vi . ¢ LOUISIANA : Arkansas, Intraplate swarm of 2010: Seismological Research Letters, v. 81, no. 3, p. 549-559.
increased activity in 2001 and in October 2010. Magnitude 4.0 and 3.8 swarm earthquakes on : ' Windows break, pictures fall. Objects fall off shelves. Furniture Vil | & N ) - .
- N ! i i A Stover, C.W., and Coffman, J.L., 1993, Seismicity of the United States Earthquakes, 1568-1989 (revised): U.S. Geological
October 11 and 15, 2010, were felt widely across Arkansas. moves é}nd Is OV?rturnEd- Some plaster cracking and falling. Damage = v ‘ 1 Survey Professional Paper 1527, p. 327-331. [Available at http://pubs.er.usgs.gov/usgspubs/pp/pp1527/ ].
N Madrid Li facti A to bUIldlngS = S“ght' Trees and bushes shake. Base from U.S. Geological Survey . X Base from U.S. Geological Survey = w
Notable Arkansas Earthquakes Tr(?WN a '\r/ll y _:jque ?]C IOE rea £ 18111812 duced subsid d wid g VII. Difficulty standing. Noticeable to drivers. Hanging objects move. National Elevation Dataset, National SCALE 1:5 000 000 B x NationaI.EIE.av.ation Dataset, National SCALE 1-5 000 000 Street, Iﬁ W.Ii 1982, A contribution to the documentation of the 18111812 Mississippi Valley earthquake sequence:
Arkansas has had a long earthquake history. Information about the earthquake history of Arkansas is Interpretative diagram of a sand blow and the liquefaction he New Madrid earthquake sequence of 1811 produced subsidence and widesprea Furniture breaks. Some damage to buildings. Some wall cracking Dt of the Worid E5AI 1088 O 50 100 150 200 MILES -, x O e mo oo 0 50 100 150 200 MILES Earthquake Notes, 53, p. 39-52.
- . - rocess (after Obermeier and others, 1987) liquefaction (sand blows and sand-filled fissures) throughout the New Madrid seismic zone and and plaster falling. Some chimneys break. Small landslides form o ' : : L ! o | ' ' ' ' e -~ . - :
available at http://earthquake.usgs.gov/earthquakes/states/arkansas/history.php and p ’ ' - . . . . : g : Albers equal-area conic projection, | ' ' ' ' @f UrbanAreas Albers equal-area conic projection, | ' ' ' ' Tarr, A.C., and Wheeler, R.L., 2006, Earthquakes in Virginia and vicinity 1774-2004: U.S. Geological Survey Open-File
. . , . _— surface deformation at several locations (Crone and Schweig, 1994). The liquefaction features, Waves and water turbidity noticed. standard parallels 29°3000" and 0 50 100 150 200 KILOMETERS standard parallels 29°30°00" and 0 50 100 150 200 KILOMETERS _ i .
http://earthquake.usgs.gov/earthquakes/states/historical_state.php. Arkansas's earliest seismic event ) ) : . ty 000" ian 50° \ J o P 3900721 Report 2006-1017. [Available at http://pubs.usgs.gov/of/2006/1017/].
: UoY9- JUVTRCAT L THHARES! (ORI AV RTTISES S B including depressed and submerged land (Jibson and Keefer, 1988), are concentrated in a 40-60-km- VI111. Damage to structures variable (slight to considerable) depending on 39°3000", central meridian 90 39°3000", central meridian 90
was documented by Jesuit missionaries in 1699 traveling down the Mississippi River near present . : : : . 000", latitude of origin 0°00'00 0000", latitude of origin 0°00'00 heel - ies for web-served earthauak h h America:
day Helena, Arkansas, in Phillips County (Wheeler and others, 2003). Other notable earthquakes are wide bet from near Charleston, Miss., to Marked Tree, Ark. (Obermeier, 1988), and are the Construction style. Chimneys, factory stacks, columns, " éee(f.ro R:cI;ISZL?r(\)/:Z TgCt:miT:g?ﬂte Zi&fﬁf é;erV?A\?ZirI;tﬂzaate rr:tets IC)(/)/n ngéi()sug e?)f/t/eorfr/]zgggt/ofpr\gg-”s?é ;J =
fel¥events within the past 200 pears of r%/a nitude 4.0 and areater. Several of these earth Sakes most widespread expression of recent strong earthquakes in the New Madrid region. Most of these monuments, and towers may twist and fall. Heavy furniture is overturned. g yop P s PSS '
past 2.1y g " 9 ; g features formed at the time of the major 1811-1812 earthquakes. The resulting depressed and Masonry and stucco is damaged. Tree limbs break. Flow and temperature Wheeler, R.L., Omdahl, E.M., Dart, R.L., Wilkenson, G.D., and Bradford, R.H., 2003, Earthquakes in the Central United
identified by date and location on the map (center right). . ’ . o . . impaired
impoundment of the Little and St. Francis rivers (Guccione and VanArsdale, 1995; and Guccione o . i _— . . . o . .
and others, 2000), see map explanation above IX. General panic. Damage great in substantial buildings with partial Advanced National Seismic System (ANSS): http://www.ncedc.org/anss/catalog-search.html. Last accessed on April 27, 2010. Information on U.S. earthquakes.
! ! ' collapse. Buildings shifted off foundations. Serious damage to reservoirs
and underground pipelines. Ground cracks and liquefaction features form Arkansas Center for Earthquake Education and Technology Transfer (ACEETT): http://quake.ualr.edu/ Last accessed on June 7, 2010. Information on Arkansas earthquakes. Author’s Note:
in alluvial areas.
ARKANSAS SEISMIC NETWORK i ing i i ion i - . . — - - ' ‘ The information presented was derived from existin
Evidence of Quaternary faulting in the New Madrid region is based on the occurrence of large X. Some well-built wooden structures are destroyed; most masonry and Center for Earthquake Research and Information (CERI): http://www.ceri.memphis.edu/seismic/catalogs/cat_nm.html. Last accessed on March 17, 2011. The New Madrid This and other USGS information products are available at P o o d
tud thauak the 1811-1812 the abundant tivit d . X X http:/store.usgs.govi. sources and earlier publications. Specifically, the general
The Ark Seismic Network (ASN ists of six state-of-the-art t broadband i i i i i i yed. ' y earthquake catalog and information on Central U.S. earthquakes. U.S. Geological Survey earthquake and seismic hazard discussions were modified
e Arkansas Seismic Networ ( ) consists of six state-of-the-art permanent broadban surface deformation associated with the Reelfoot fault scarp. Other than the faulting associated with the damage to dams and embankments occurs. Large landslides form. Box 25286, Denver Federal Center from Tarr and Wheeler. 2006
seismic stations strategically placed within selected State Parks across Arkansas. The ASN Reelfoot scarp, individual seismogenic faults in the New Madrid seismic zone are not expressed at the XI. Few, if any (masonry) structures remain standing. Bridges are destroyed. Earthquake Engineering Research Institute (EERI): http://www.eeri.org/site/. Last accessed on March 11, 2010. Technical information on earthquakes. R o
was funded through the Arkansas Governor’s General Improvement Fund in response to the ground surface. The general subsurface locations of these seismogenic faults are inferred to be Rails are bent greatly. Underground pipelines are disabled. To o about e USGS nd s ot raduct e
Magnet Cove earthquake swarm in 2008. The goal of the ASN is to establish better and more associated with areas of abundant recorded microseismicity. XI1. Damage nearly total. Large rock masses are displaced. Lines of sight and National Center for Earthquake Engineering Research (NCEER): http://folkworm.ceri.memphis.edu/catalogs/html/cat_nceer.html. Last accessed on March 17, 2011. 1-888-ASK-USGS
uniform earthquake detection outside of the New Madrid seismic zone (NMSZ). The network level are distorted. Objects are thrown into the air. Information on Central U.S. earthquakes before 1986. This reportis available at: . . N
was ir_lstalled in spring of 20;0 and is seamlessly in.tegra_ted with th(_e regic_)nal and national _ . sth/:ﬁlu:gssu::,:of:/rzfﬁo:;/syzzs ﬁg:su:gt?;tgf;i:hz;t:::[cnt;rtfl;:,n;r?earg.zs. s for descripie purposes nly and
seismic networks. The ASN is operated and maintained in cooperation with the Arkansas Saline River Fault Zone Area National Earthquake Hazards Reduction Program (NEHRP): http://www.nehrp.gov/and the National Seismic Hazards Maps Program _ o _ Denver Science Publishing Network Although this information product, for the most part, i in the public domain, it
Geqlogl_cal Survey (A_GS), Center for Earthquake Research and Ifnformaj[lon (CERI) at[ t.he Quaternary deformation in the Saline River fault zone area is inferred and is thought to be associated (NSHM): r_wtt]lo://ear_thquake.usgs.gov/hii_za_rds/products/conterm|nous/2008/catalogsl Last accessed on Mary 15, 2010. Information on hazards risk reduction in the United Manuscript approved for publication on May 3, 2011. :Sp?ocdoun;zlz2,f;ﬁgﬁﬂiigjg?ﬂi:rstﬁgfg:st:faﬁeuxse fneurglszlgg o
University of Memphis and Arkansas State Parks (ASP). For additional information visit: with a trend of earthquake epicenters following the Saline River in southeastern Arkansas (Cox and States and information on U.S. probabilistic maps and data. For more formatian soncaring i publcaton, Gantact: from the copyright owner.
i . . 2 R . . enter Uirec OII', eologic nazards science Lenter Alth hth data h b d full t t
http://www.geology.ar.gov/geohazards/ark_seismic_network.htm. VanArsdale, 1997). Cox and VanArsdale describe several small faults of various orientations INTENSITY | I h Vv VEvIE vIE X X+ National Geobhvsical Data Center (NGDC/DNAG/NOAA): - . . Box 25046, Mail Stop 966 atthe U.S, Goological Survey, nowarranty exarassed or inpliod e mads
. ; .. . ) ational Geophysical Data Center ( ): http://www.ngdc.noaa.gov/hazard/earthgk.shtml. Last accessed on March 11, 2010. Information on geophysical , ‘ €
p g g q geopny Denver, CO 80225
exposed in road cuts and in an exploratory trench. In addltlon, from shallow-seismic reflection data, SHAKING None Weak Weak Light Moderate Strong S\t/r%rr%lg Severe  Violent  Extreem data products and services (23] 273 8679 regar'dlntgf'the display orut|||thy ﬁft:]he dattaft:ir) etmz oghersystﬁr,torforgen:ral
- - - - . or scientitic purposes, nor sha e act of aistribution constitute any suc
Typical small dike in vertical section. Image Cox and VanArsdale Interpret the existence of sub-surface faults. However, the rEIatlonShlp of the Ve ; Moderate Very - ) ) ) warranty. Thpe Up.S. Geological Survey shall not be held liable forim\;lnroper or
source: Obermeier, S.F., 1998, Seismic d feat tothed truct dtoth i | patt f seismicity i t 1| DAMAGE None None None None Lig;%t Light - Moderate “pieqyy ~  Heavy gy . . . L N . L Or visit the Geologic Hazards Science Center Website at: incorrect use of the data described and/or contained herein.
S et ction Fantiton: o EXpOsed Teatures to the deeper structures and to the regional pattern of seismicity 1S not we _ U.S. Geological Survey National Earthquake Information Center (NEIC), Preliminary Determination of Epicenters (PDE), Significant U.S. Earthquakes (Stover and Coffman, hitp://geohazards.cr.usgs.gov. he suggestons and llustrations noluded nthis document are intended to
Pa?eoseismic Investiga-ltions iE the Continental understood. Because there is no Slgnlflcant geomorphlc expression of known or SUSDECted faUltmg, MAGNITUDE 1993), Significant Earthquakes in the U.S. Catalog (USHIS), and Eastern, Central and Mountain States of U.S. guggaslfed cétztionb: s S improve earthquake awareness and preparedness; however, they do not
i i i i i i i i i i . . H in/- . . , R.L, , S.M., 2011, i he saf f an individual .Th ib d
1.8 Geological Survey, Box 25046, MS 966, Denver, CO 80225 USA United States, USGS Open-File Report 98-488, active deformation is qu_estlonable. This discussion of the Saline River fault zone area was derived, (SRA): http://earthquake.usgs.gov/earthquakes/eqarchives/epic/; and Earthquake Hazard Program: http://earthquake.usgs.gov/, call toll-free 1-888-ASK-USGS. Last Arknsas and viointy 1668, 2010: U.S. Goologioal Survey L nsors of his pulyication do not aseume any Tabilty for any injury death,
2 Arkansas Geological Survey, 3815 West Roosevelt Rd., Little Rock, AR 72204, USA slide 19, http://pubs.usgs.gov/of/1998/0f98-488/. in part, from a compilation by Crone, 1998. Image source: Arkansas Geological Survey. accessed on May 15, 2010. Information on global earthquakes. Open-File Report 20111118, 1 sheet. property damage, or other effects of an earthquake.
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