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This map summarizes nearly 200 years of Mississippi earthquake history. It is one in a series of four
similar State earthquake history maps. All four maps were collaborative efforts between the U.S.
Geological Survey and respective State agencies. Work on the Mississippi map was done in collaboration
with the Mississippi Department of Environmental Quality. The three previous maps, for Virginia (Tarr
and Wheeler, 2006), Ohio (Dart and Hansen, 2008), and South Carolina (Dart and others, 2010), are
accessible at http.//pubs.usgs.gov/of/2006/1017/, http://pubs.usgs.gov/of/2008/1221/, and http.//pubs.usgs.
gov/of72010/1059/.

SEISMIC HAZARD

Seismic hazard maps, like the one shown at right, are tools for determining acceptable risk. As such, they are
critical in helping to save lives and preserve property by providing information essential to the creation and
updating of the seismic design provisions of local building codes. Additional applications of the information
derived from seismic hazard maps include setting insurance rates, determining related ground-failure
hazards, engaging in disaster response planning, and promoting earthquake education.
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As with the three previous maps, the history of Mississippi earthquakes was derived from letters, journals,
diaries, newspaper accounts, academic journal articles, and beginning in the early 20" century,
instrumental recordings (seismograms). All historical (pre-instrumental) earthquakes that were large
enough to be felt have been located based on felt reports. Some of these events caused damage to
buildings and their contents. The more recent widespread use of seismograph recordings has allowed

Some level of seismic hazard from earthquake ground shaking exists in every part of the United States. The
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severity of the ground shaking, however, can vary greatly from place to place. Regional seismic hazard maps
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illustrate this variation. The hazard shown on seismic hazard maps is based on a variety of factors, such as 36°

earthquake rate of occurrence, magnitude, extent of affected area, strength and pattern of ground shaking, OZARK PLATEAUS
and geologic setting. (BOSTON "MOUNTAINS")

many smaller earthquakes, previously undetected, to be located. The earthquake location map (center 3° MITH [—
right) shows historically located and instrumentally recorded earthquakes in and near Mississippi. Because many buildings and other structures in the central United States are not built to withstand severe ‘ﬂR K/ét N 3 A
ground shaking, damage could be catastrophic in the event of a powerful earthquake. The generalized

£ blive Branch seismic hazard map (right) illustrates this hazard. It is a computer generated contour map (Petersen and OUAC IT A\

EARTHQUAKES A o DE‘ SOTO g s others, 2008) portraying seismic hazard calculated by the USGS as bands of color (cooler for lesser hazard,
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earthquakes occur along the boundaries of moving crustal plates. Mississippi is within the North American MeAlmont Lonoke ® i @\ MARSHALL 1 19847 ' ; exceedance (here, 2 percent). For example, the hazard value in Monroe, La., is between 6—8%g. That means
plate. The nearest plate boundary is approximately 1,700 kilometers south of Mississippi near the coast of SAT L LONOKE. ﬁCIIta;IeS?\(IHFIROE__ - f structures built on firm rock have a 1 in 50 chance (2-percent probability) of undergoing ground shaking of e b
Honduras, where the North American and Caribbean plates join, and is not related to the earthquakes in L @ 5 it ~ | o 6%—8%g or higher in the next 50 years. In terms of shaking, the acceleration a person or object experiences
this region. Usually, it is not possible to determine exactly which faults cause earthquakes. Accordingly, Nty =3 N i N on L ; b D i i) . to e ' ‘ " is proportional to the force applied to it by the passing seismic wave. The value 50 is a random amount and z
the most direct indicators of earthquake hazards are the earthquakes themselves, not the faults on which il ey N A West He Y. - E 7 = A Gl ) g E 3 & . ot 1 has no inherent significance.
they occur, or the motions of crustal plates. No known seismogenic faults have been mapped at the ground PALINE N o ' i Fe ‘ of o w1 ; 2l : i ‘ 1 : ; 7 : \
surface within Mississippi. :: 1) | e ‘ Seismic hazard maps are estimates of how the ground in a particular area is likely to respond to local and p,EDMOM/‘.\/
T Lt . = : ‘ regional earthquakes. They differ from isoseismal maps in that they are probability maps, illustrating likely —  p—u : UPLAND |

Before earthquakes were instrumentally recorded, their locations at the ground surface (epicenters) were il = : o shaking levels. Sediment and soil properties near the ground surface are important in hazard map design. ;

estimated, typically within a few tens of kilometers of their actual locations. Even with modern

De Witt 4 During an earthquake seismic energy radiates in all directions as waves. As the seismic waves move upward S
instrumentation, earthquake locations within the Earth (hypocenters) are only approximations, usually 'ARKAN S/-\S \ » v Sl by ‘ _ , they are amplified or de-amplified as they travel through sediment and soil layers, thus, greatly affecting the o 2 =
within several kilometers of their actual sub-surface locations. However, in areas where seismic networks L ‘ ‘ L___;'\ e N 14 i Gt Az St b : Ay ) Py (i level of ground shaking that might occur. RHREVERORT JACKSON , MO RY/V &
of closely spaced recording instruments exist earthquakes are more accurately located. Earthquake : 4 ] 5 ' g i " ' , JUOME '
epicenter locations for Mississippi and vicinity are plotted on the map (center right). The earthquake For additional information on seismic hazard mapping, consult these internet web links: 32 = ) + A AMA + .
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locatlon symbols used represent the best estimates of location and magnitude for both pre-mstrumental http://earthquake.usgs.gov/regional/ceus//urban_map/index.php 1+« WEST.GULF J EAST G ULF COASTAL PLAIN :,{
apd instrumental earthquakes. These data were compiled from several earthquake sources (see list, lower http://earthquake.usgs.gov/hazards/ ! _'COASTAL PLAIN 5 T e 3 ‘ 5
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An earthquake's magnitude (M) and intensity are measurements of its size and the severity of ground : %q (29 : Y
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shaking, respectively. Although earthquake magnitude is characterized by a single number, \ Hosedals: Cl B 160200 . MOBILE )
intensity is expressed as a range of values based on varying levels of ground shaking over the affected D, S ‘| 5 \.\ Seismic hazard is expressed as L%
. : . . ' . . g = BOUVAR B 50119 : ) peak ground acceleration (PGA)
(felt) area. Typically, ground shaking will decrease from a maximum near the earthquake's epicenter to its i 6079 | 4 r,}/» on firm rock, in percent g, expected
lowest levels near the edge of the felt area. Intensity values are determined from the Modified Mercalli L Y : s o ; ¢ % Zgjg o e ,j \( ”,,/ Ll [ be exceeded iIZ a 50_y§’ar piriod
Intensity Scale (lower right) based on written accounts (letters, journals, and diaries) and published ) I U ) ).} Motichee | { Ny e , ; 7 Columb MISSISSIPPI EARTHQUAKES REGIONAL EARTHQUAKES, MAGNITUDE 4.0 OR GREATER ] 303 S~ ““BENSACOLA | with a probability of 2 percent.
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records (newspapers and official reports) of the ground shaking effects on people, buildings, and the - Warren DREW” i A Lo -— | el OWER | { Cin S A whbd m e + — = i P
landscape. The Modified Mercalli Intensity (MMI) scale consists of a range of values from 1, barely felt or o Nl ___&1_9'6 2 LEFL,OR‘E ‘ 7 i o7 ! Yr Mo Day Lat(°N.) Long(°W.) Mag/Int Source Yr Mo Day Lat(°N.) Long(°W.) Mag Source B e Physiographic regions are divisions
not felt, to X1I, total destruction. L NsEanlts Zone L . S ‘ 17, events ) | s | | UTC UTC ~ B s he land based n (&
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Isoseismal maps show the distribution of intensity values and the general pattern of decreasing intensity , i ‘ . |7z ‘ 1923 03 27 34.60 89.70 3.7  NCEER 1843 02 17 35.50 90.50 4.2 AGS (Stover) (1 &9 structure and history as defined by
) . . . A . __d i 15 i i il 1927 11 13 32.30 -90.20 3.4 NCEER 1865 08 17 35.54 -90.40 5.3 AGS (Bakun) [ 67 Fenneman and Johnson (1946)
away from an earthquake’s epicenter. [soseismal maps also illustrate how different ground conditions can /" Greenville i ] B I - - [ 45 : . o
. - o 8 ) 1 tVll | € i U I s s e b e DN s e e K s d T e e S 1931 12 17 34.10 89.80 4.7 NCEER 1880 07 14 35.30 90.30 4.1 CERI Differences in near-surface geologic
affect ground shaking resulting in intensity patterns that may be more irregular than expected. The : al‘?e ! ?ge QA A e ] 1941 06 28 32.30 -90.80 3.0 NCEER 1878 11 19 35.65 -90.25 5.0 AGS (BAKUN) % gj ol
isoseismal map (far right) illustrates the extent and intensity of ground shaking for the December 16, 1811 ¢ ;' CHICOT ‘ S /"‘ | (i "" ''''' = : 1955 02 01 30.40 -89.10 4.1 NCEER 1883 06 11 35.10 -90.00 4.0 NCEER == Physiographic Province GULF OF MEXICO propagates through the ground and
northeast Arkansas intensity XI earthquake o ) / V\4ASH|NGTON \\ 19920 ’ \ il / ok ‘ 4 1967 06 04 33.55 -90.84 4.3 NCEER 1883 12 05 35.70 -91.20 4.0 NCEER Urbanized Area how it is amplified at the ground
’ : ; ‘ lelzonl i I 2 b/ : o g i | ’ i o ‘Louisville i ] TN ( i | 1967 06 29 33.55 -90.84 3.4 MDEQ (Bograd) 1889 07 20 35.20 -90.00 4.0 NCEER \ J :
. . . o . ASHLEY | L , Ht’”andale S HUMPHREYS i ety et | o 'NOXI ; 1973 01 08 33.80 -90.60 3.5 NCEER 1911 03 31 33.80 -92.20 4.7 CERI sutface
An earthquake's size reflects the total energy released and is measured in logarithmic units of magnitude. N, A E%fidora WINSTCDN 230 1973 05 25 33.90 -90.80 3.4 NCEER 1911 03 31 33.80 -92.20 4.0 CERI 9'20 9'00 3'30 8I6°
This means that the amount of energy released during an earthquake will be 30 times greater for a e ] /( e 1975 09 09 30.70 -89.30 3.0  NCEER 1918 10 04 35.00 -91.10 4.0 NCEER SCALE 1:4 000 000
magnitude 5 earthquake than for a magnitude 4 earthquake (Bolt, 1978). There are several methods of ; 1976 10 23 32.00 -88.98 3.1  NCEER 1923 11 26 35.5 -90.40 4.1 AGS (Stover) Data from Petersen and others, 2008 Geographic Projection NADS3
calculating magnitude; all are based on seismic wave variables as recorded on earthquake seismograms. ¥ B il o V« i ig;; 2? 82 gi : 81 ::g : ‘212 3'2 gi‘% Egg?;?d) iggz (1)1 (2)5 22 : 23 :gg : gg 2'2 :g: E;;;;i;; Base from National Hydrologic Database e o S KILOMETERS
The dlffergnt measuring methods can give shghtly different magnitude values for the same eartthuake. As l; 1978 01 08 32.80 -88. 39 3.0 MDEQ (Bograd) 1027 05 07 35.65 _90.25 5.3 CERI and Digital Chart of the World (ESRI, 1993) —_— —_— S
a result, differences of several tenths of a magnitude may be reported. A more complete discussion of M OnrO e U | l!!k A ‘ 1978 05 19 34.86 -88.60 2.4 CERI (TEIC) 1930 10 19 30.10 -91.00 4.2 NCEER 0 25 50 75 10 1%
magnitude and the U.S. Geological Survey policy on reporting magnitude can be found at M OREI7VOU SE P Phﬂad@lph‘a‘l 1978 06 09 32.09 -88.58 3.3 PDE 1938 09 18 35.41  -90.25 4.3 NCEER
http://earthquake.usgs.gov/aboutus/docs/020204mag_policy.php. For pre-instrumental earthquakes, ‘«»‘4'( NESHOBA e 1978 12 11 31.91  -88.47 3.5  NCEER 1941 11 30 35.50 -89.70 3.5 NCEER REFERENCES
. . . . . i 1980 10 12 34.26 -89.13 2.6 CERI (TEIC) 1947 12 16 35.60 -90.10 4.2 AGS (Stover)
magnltudes are estimated from lntenSIty values that were recorded at the time of the earthquake or Shorﬂy i |I 1981 02 15 32.16 -88.65 2.4 MDEQ (Bograd) 1955 01 25 35.60 -90.30 4.7 AGS (Jackson) Bakun, W.H., .Johns.ton, AC, and Hopper, M.G., 2002, Modified Mercalli I.nten.sities (MMI) for Large Earthquakes Near.
after. J""“”' | e ) : S 1983 01 29 34.70 -88.38 2.4 CERI (TEIC) 1976 03 25 35.59 -90.48 5.0 AGS (TECI) I};Iew rl\t/lggrliiéi\/lgslsourl, in 1811-1812 and Near Charleston, South Carolina, in 1886: U.S. Geological Survey Open-File
\ i ikt . L@ / _ _ epo —184,31 p.
MAD|SON | ol - : : Wiz 1983 02 05 34.70 -88.39 2.9 CERI (TEIC) 1976 03 25 35.61 90.48 4.3 NCEER
J Aaio ; ; ig:g gg gg gg : g; :gg : Zg ; . 2 ggii :ggig; ig:; gi ;1‘ g: : ;g :gg : ;; : : i ggii Bograd, M.B.E., 2003, Earthquake Epicenters in Mississippi, Mississippi Department of Environmental Quality Office of
EASTERN U.5. EARTHQUAKES 1984 03 23 34.72 -88.14 2.0 MDEQ (Bograd) 1982 03 01 35.20  -92.11 4.1 CERI Geology, I sheet, scale 1:500,000.
) . . . . g 1984 09 25 34.06 -89.82 2.5 CERI (TEIC) 2001 05 04 35.20 -92.22 4.3 CERI Bolt, B.A., 1978, Earthquakes—Primer: San Francisco, W.H. Freeman and Company, 241 p.
Earthquakes are less common east of the Rocky Mountains than in Pacific coast states, such as California. y B 1986 05 11 34.80 -90.23 1.6 CERI (TEIC) 2004 11 07 32.92 -87.92 4.3 CERI
However, because of differences in gCOIOgiC properties, an earthquake in the central United States (U.S.) /J R'@HLAND J,—— < & ”tEd d , . | AN i R ! s 1988 08 01 34.19 -90.35 2.1 CERI (TEIC) Burnett, A.W., and Schumm, S.A., 1983, Alluvial-river response to neotectonic deformation in Louisiana and Mississippi:
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of the same magnitude as a West Coast earthquake can affect a much larger area, by about ten times. A = ~ Clinton - 10 3 : et e : i m | iggg gg gg ;3 ’ Zg _:g : :3 ili" Sjgg; gi;?a a) Seience, v. 222, p. 49-50.
magnitude 4 central U.S. earthquake typically can be felt 100 km (60 mi) from where it occurred, and can f e 7S 5 events felt ' ) Cagle, I.W., and Kahn, M.A., 1983, Smackover-Norphlet stratigraphy, south Wiggins arch, Mississippi and Alabama:
cause damage near its source. A magnitude 5.5 central U.S. earthquake usually can be felt 500 km (300 A /5 1991 02 11 34.11 -90.60 2.7 CERI (TEIC) Distribution of intensity for the December 16, 1811, northeast Transactions of the Gulf Coast Association of Geological Societies, v. 33, p. 23-29.
mi) from where it occurred, and sometimes causes damage as far away as 40 km (25 mi). ‘.HINDS r | 1992 12 11 33.20 ~90.57 2.4 MDEQ (Bograd) Arkansas, maximum intensity XI, magnitude 8.1 earthquake Cox, R.T., 2008, Investigation of seismically-induced liquefaction in northeast Louisiana: Final Technical Report to U.S
1996 03 25 32.13 -88.67 3.5 FDE . o o Geological Survey, National Earthquake Hazard Reduction Program (NEHRP) Award Number 08HQGRO0008, 16 p.
1996 05 13 34.96 -88.25 2.7 MDEQ (Bograd) 93 90 87
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1996 08 11 33.58 -90.87 3.5 PDE L N s .
Cox, R.T., and VanArsdale, R.B., 1997, Investigation of surface faulting in the southern Mississippi embayment: Technical
EARTHQUAKES IN MISSISSIPPI AND VICINITY 1999 02 25 34.10 -89.87 2.9 CERI report to U.S. Geological Survey, under contract 1434-HQ-97-GR2-3014, 30 p.
2000 01 28 31.87 -88.72 2.7 MDEQ (Bograd)
In terms of its tectonic setting, Mississippi is part of a much larger province known as the Stable 2000 10 10 32.53 -88.82 2.3 MDEQ (Bograd) Crone, A.J., compiler, 1998a, Fault number 1025, Monroe uplift, in Quaternary fault and fold database of the United States:
Continental Region (Wheeler, 2003) which includes all of eastern North America. Exclusive of several ;gg; gé g g ;2 . g: :gg . is gg régiclz (Bograd) % LA \ U.S. Geological Survey accessed on March 10, 2010 at http://earthquakes.usgs.gov/regional/qfaults.
selected arcas, like the New Madrid Seismic Zone, the Stable Continental Region undergoes infrequent i 2002 10 26 34 07 -90 80 3 1 CERI Crone, A.J., compiler, 1998b, Fault number 1026, Saline River fault zone,in Quaternary fault and fold database of the
earthquakes. When earthquakes do occur, they can happen almost anywhere and at irregular intervals. As el I i 2008 01 20 33.92 -89.88 1.7 CERI * Epicenter United States: U.S. Geological Survey accessed on March 10, 2010 at http://earthquakes.usgs.gov/regional/qfaults.
1 i N e ! 2008 05 10 34.35 -88.83 3.1 CERI
stated pI'CVlOU.Sly, earthquakes are generated as the result of movement on faults in be‘dr(')Ck often CO\)INGTON 0 l| : ‘ i ) i ! 2008 06 02 34.65 -89.93 2.2 MDEQ (Bograd) MMI Observations Crone, A.J., compiler, 1998c, Fault number 2660, Wiggins uplift, in Quaternary fault and fold database of the United States:
thous_ands of feet[ below the ground’_ surface. Although there are many known faults Wlthln the Stable “Collins Il L s \‘ ! ’ ) ’ g o 1 U.S. Geological Survey accessed on March 10, 2010 at http.//earthquakes.usgs.gov/regional/qfaults.
Continental Region of North America, few of the earthquakes that occur here are associated with known t e o JONES ) o
aults. g 5 . - Crone, A.J., and Schweig, E.S., compilers, 1994, Fault number 1023, Reelfoot scarp and New Madrid seismic zone, in
faul GU f Mar Norm | Fault rea B ‘ ‘l \ e v d Schwei il It numb If d drid seismi
I T BN i ] ‘ & i @ Vv ternary fault and fold database of the United States: U.S. Geological Survey accessed on March 10, 2010
‘ JEFFERS N Sl ' ‘ Quaternary g y ’
. C e . l- o \. it At \ o ‘\ ! | (Ol at http://earthquakes.usgs.gov/regional/qfaults.
During the last 200 years Mississippi has not undergone large magnitude earthquakes, and current ‘ LINCO |_|\| e ~ DAVIS ! . | o i ISSISS| PP|
Selsmologlcal data Suggests that MlSSlSSlppl 1S not an area where large earthquakes are llkely to occur. The {(‘\ Q?ONCORD'A I Ii b ! ! 7 @ v ‘ Dart, R.L., and Hansen, MC, 2008, Earthquakes in Ohio and vicinity 1776-2007: U.S. Geological Survey Open-File
earthquake location map (center right) shows only sparse, low-magnitude seismicity within the State. N =) o A\ o ; tl / : ;z( Report 2008-1221. [Available at htip://pubs.usgs.gov/o/2008/1221/]
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Strong ground shaking is possible, however, and would likely result from a large earthquake located in the (o a T2 e\ /‘,-. e ol ke Lo / l, i “  ; I'. ® X Dart, R.L., Talwani, Pradeep, and Stevenson, Donald, 2009, Earthquakes in South Carolina and Vicinity 1898-2008: U.S.
New Madrid Seismic Zone. Regardless, damage from smaller magnitude earthquakes has occurred in the - RN e f L e b ! Hattésburgli \ b ! o = & Urban Areas Geological Survey Open-File Report 2008-1059. [Available at htip://pubs.usgs.gov/of/2010/1059/].
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recent past. Stover and Coffman (1993) report that the 1931 magnitude 4.7 earthquake in north-central i \\’"N & ‘f‘\l\"' N :fjr' CEar : t D Gl ol CHEERES ISOSEISMAL MAPS IG;TrThzed . DuBar, J.R., Ewing, T.E., Lundelius, E.L., Jr., Otvos, E.G., and Winker, C.D., 1991, Quaternary geology of the Gulf of
Mississippi caused damage to buildings in and near the town of Charleston in Tallahatchie County. Minor i i %/il\)o é \-\\'- 1»1(’1{—§::L,:" o ".'G‘I(t)sféf/ A|\/||TE o | LAMAR !FORRES";“;?: ‘ PEhRY . I‘| ‘ e i ) ) ) ) . 1 Me;(i(;o .,Coastal ’Ple;in-,’ in Morriso’n, R]’B, éd,, Qua’ltel.’nat;y nonglacial’ ge.olt)’gy-Co,nterminous U.S.: Geological Society of
damage in the town of Greenville in Washington County resulted from the 1967 magnitude 4.3 i By 9 \«\/“ 5 ‘;f , M L / i. Puivic E s o 4 124/ Leakesyille ) Isoseismal maps show the estimated level of ground shaking (intensity) 1 America, The Geology of North America, v. K2, p. 583-610.
. oes o ) 3 3 : | b I i ‘ Wlls experienced during an earthquake. Contemporary newspaper accounts = v
earthquake in the western part of the State. :’ R N pelli e « / H | 5 - Magnolia i ! '| _ [ ’ ! p . £ . d . porary . pap v Ervin, C.P., and McGinnis, L.D., 1975, Reelfoot rift—Reactivated precursor to the Mississippi embayment: Geological
Voo e T\ N i v ' . i gy l 31° from cities and towns in the affected region are the primary source of . . ;
S RNEILES T ) it e : i i this information. Intensity values are derived from these observations = Society of America Bulletn, v. 86, p. 126771295
WN N ‘ — N il iea - eren G L e s e s e T O . : : 1
AREAS OF KNO OR SUSPECTED DEFORMATION AND FAULTING . I“ e EXPLANATION g 9 b Lumye;(,n 'I q tl ok 1 l! ) Lkl / \.‘ Each intensity observation is assigned a Modified Mercalli Intensity 1 v ESRI, 1993, Digital Chart of the World for use with ARC/INFO, data dictionary: Environmental Systems Research
31° I W { "' SR s & 1986 il _{_‘____]___' e Lugedale \ (MMI) value from one to twelve using Roman numerals (table lower .l X Institute (ESRI), Redlands, California available at Attp://www.esri.com/.
The U.S. Geological Survey (USGS) Quaternary Faults Database (http://earthquake.usgs.cov/hazards/ = . i 3 | Tt Vi T G e i i . i . . - x
g y ( ) Q I'y ( P ! q . g . & e Magmtude 7 VAL |. Wiggins “ |I s _G/EORG‘E, iy i rlght). The isoseismal map (rlght) shows 1nterpolated and contoured - X Ewing, T.E., 1991, Structural framework, in Salvador, Amos, ed., The Gulf of Mexico basin: Geological Society of
qfaults) documents several areas of known and inferred recent deformation and faulting in the vicinity of i I ‘ : & , intensity data for the December 16, 1811, intensity XI northeast America, The Geology of North America, v. J, p. 31-52.
Mississippi. The word recent refers to events that are of Quaternary a nger than 2.588 million = AN T ‘ i S . . | Y
SSISSIPP e word clers 1o even's ¢ of Qu crhary age (younge . 10 * <30 : M gianE o Arkansas earthquake. The locations of intensity observations and their Ewine. TE.. and Lovez. R.F lers. 1991, Princival Lk Gulf of Mexico basin. in Salvador. A q
years). These areas of deformation and faulting may have an influence on future seismic events in i PEARL o 1\9\75 w e oned val h lid colored cirel h ber 1 wing, T.E., and Lopez, R.F., compilers, 1991, Principal structural features, Gulf of Mexico basin, in Salvador, Amos, ed.,
. . . . % s RIVER ! ‘ i assigned values are shown as solid colored circles. The December 16, The Gulf of Mexico basin: Geological Society of America, the Geology of North America, v. J, pl. 2.
Mississippi. These areas are shown on the earthquake location map (center right) and described below. @ 30-39 i | @ T ) . )
e Nl R L { ek c"ty ‘ \ M e Wf 1811 earthquake, at 2:15 am local time (08:15 UTC), was the first event . M. and Johnson. D 1946, Phvsical d e United States: US. Goolosical S |
~Li : f nite Ci L - = E - . . . . o enneman, N.M., and Johnson, D.W. sical divisions of the United States: U.S. Geological Survey, scale
! 2 ‘ ) @ \N in the New Madrid sequence. Intensity data for this event came from % v 2T TP Y & Y
Gulf-Margln Normal Fault Area ‘ 4.0-4.9 PO|NTE i ""—;""—_—_—__*_—“ i | ‘ / j l| Igglns Upll lt Area 9 Y . Base from U.S. Geological Survey . 1:7,000,000, 1 sheet.
This i f mostl d faci | faults bordering th hern Gulf of Mexico fi COUPEE AR e \ TA'\PG'PAHOA \ Picayune L Hough and others (2000), Hough and Martin (2002), Bakun and others National Elevation Dataset, National SCALE 1:5 000 000
1S 15 an are;a oI mostly seaward facing norma ap’ ts bordering the northern Gulf o ?XICO rom i ) '| 5 by AR L ‘l ~ (2002), Street (1982), and Nuttli (1973). The data were interpolated using an Hydrologic Database, and Digital ? 3|0 6|0 9|0 12|0M”'ES Hildenbrand, T.G., 1985, Rift structure of the northern Mississippi embayment from the analysis of gravity and magnetic
western Florida to eastern and southern Texas (Ewing and Lopez, 1991). The Gulf Margin Area formed as O 5.0-5.9 , L Ha1nmond tes g é ; o N o / /i JACKSON . . i : s s Chart of the World (ESRI, 1993) | , , , | data: Journal of Geophysical Rescarch, v. 90, no. B14, p. 12607-12622.
: .. ) . . ) . e ‘: LR I s Agovinsion = 5 B J ol ‘ ) inverse distance weighted algorithm. The extent of interpolation was Albers equal-area conic projection 0 2 60 9 120 KILOMETERS
a result of rapid deposition of a thick sequence of marine sediments over time onto the southern margin of —y r-—‘ " Denham Springs o Al [ i e N i | Bil \ f he locati fthe ; . . standard. parallels 29°3000" and , , , . L
North America (DuBar and others. 1991: Salvador. 1991a: Salvador 1991b) Normal faulting was B O e \WEST BATO Baton ‘( o N - : ? ST TAMM ANY \. l\ iloxi<: Ocean Sprmgs i~ defined by the locations ot the intensity observations used. 29°3000" r':)entral reridian -90° Hildenbrand, T.G., Kane, M.F., and Hendricks, J.D., 1982, Magnetic basement in the upper Mississippi embayment
R ¢ R » > ’ s . ; . (ERTS 6.0-6.9 \ ROUGE R N § | i \ t\ 00°00”. latitude of origin 0°00°00" region—A preliminary report, in McKeown, F.A., and Pakiser, L.C., eds., Investigations of the New Madrid, Missouri,
initiated when the massive sediment load began to collapse and spread seaward. This pattern of sediment hli '\) S Rouge 2 LIVINGSTON ‘SP“r*%ﬁeld L by \ \ o ﬁs}w\l%;agoula e sonen carthquake region: U.S. Geological Survey Professional Paper 1236, p. 39-53.
. . . ) . . | S ~ 3 N . w ‘ CONVERSION FACTORS i :
accumulation is ongoing. As a result, the thick, normal faulted stratigraphic sequence of the Gulf margin Church § N N WG Port Allen™s _ \ \ d B SLods Q/Lon Sesch = \ [Available at hitp://pubs.erusgs.gov/ ]-
. . =1 ¢ S\ § ~ o N e B g beac O‘M——J : ‘
may be meChanlcaHy decoupled from the underlylng crust (ZObaCk and Zoback, 1991) The presence of ACADIA >6.9 .(‘\ Plaque;nn-le e ,*N‘/, - L'L\h e o ,\/ ‘\ Sl ; ) / “‘ P == — < w Mtultlp:y ) By Tofobta:: Johnson, O.H., Jr., 1958, The Monroe uplift: Transactions of the Gulf Coast Association of Geological Societies, v. 8, p.
the normal faults throughout the sediment sequence (Ewing and Lopez, 1991) demonstrates that the I U D [ “ , N \‘/ / ‘ \/\&, / 5 | = — \ Khomotere (k) gég} . m”::t(r(ni{ SCALE OF MODIFIED MERCALLI 24-32.
. .. . . . . . p 4 YN N— T / | \ :
sequence is sliding and extending seaward. The stress field and seismogenic potential of the underlying o~ SR lBERVILLE = AJSCENSION N T ‘ \ 2 2 \ | INTENSITY (MMI) VALUES Obermeier. S.E. 1988, Licuefacti i | Mississioni Vallev: U.S. Geolosical Survey Bulletin 1832
crust are unknown; therefore, the ability of the area to generate significant seismic ruptures that could ! LAF LEE County Name 7 ') w Wl}“e £ tﬂel 930 =] | 7 M \ d ! hauake | . zltrn?:\fallable at h’tml.jl/;z;sc Ejzszzt;t;].mt © central Mississippt Vatley: 1.5, Geologieal Survey Bulletin 1832 p.
cause damaging ground motion is unclear. This discussion of the Gulf-Margin Normal Fault Area was P _ (O s v dl " e  ne—— QRLEANS J < 1‘6& | \ Earthquakes labeled by date  d Expressed as Roman numera s, carthquake intensities are not
derived, in part, from a compilation by Wheeler and Heinrich, 1998. . Urbanized Area \i)‘i : /,,‘-"" 3 \-"/”7 N Lutcher § 7 FERSON ‘ \@R D ‘s - > | arelisted in the tables (right). Author's Note: mStm.m?ntaHy derived Values’.they are assigned values based on Petersen, M.D., Frankel, A.D., Harmsen, 8.C., Mueller, C.S., Haller, K.M., Wheeler, R L., Wesson, R.L., Zeng, Yuchua,
) N 7 \\//‘.’/’ L] Edgard o | N 6 : _ — gg“f T I A “ ' . ' o descriptive reports of felt shaking and damage. Boyd, O.S., Perkins, D.M., Luco, Nicolas, Field, E.H., Wills, C.J., and Rukstales, K.S., 2008, Documentation for the
) 20° VEBM]_LLQN N beHa e AIB.E_BI.A, e iﬂ JAMES P [ WNEla GW- ca S $ WA A | ST BERNARD ‘\ The information presented was derived from existing 2008 update of the United States national seismic hazard maps: U.S. Geological Survey Open-File Report 2008—1128,
Monroe Uplift Area : o el e = ASSUMPTIO\N i Sedly r" |ST CHAR LES 14 ( A b ’ﬁz | N \ sources and earlier publications. Specifically, the general I. Not felt except by a very few under especially favorable conditions. 61 p. [Available at htp.//pubs.usgs.gov/of/2008/1128/ 1.
This is an area of possible Quaternary uplift in northeastern Louisiana as evidenced by the geomorphology e /ST many STMARTINY b e N G @RRIGUEMINESS L ey L - ; earthuake and seismic hazard discussions were modfled 1 e e S A ) e e Salvador A e, 19914, Cross sections of the Gulf of Mexico basin, i Salvador, A ed, The Gulf of
f rivers and streams that cross the area and by repeat geodetic surveys (Burnett and Schumm, 1983) 92 91° %0° 89° 88° Jfrom Tarr and Wheeler, 2006. Bl alvador, Amos, compi'et, 15912, Cross sections of the lou % of Mexico basin, in Satvacor, A., ed., The Gult o
o / ’ ? : ulldings. Mexico basin: Geological Society of America, The Geology of North America, v. J, pl. 6.
Subsurface data show the Monroe uplift to be a buried structural dome (Johnson, 1958) associated with Base from U.S. Geological Survey National Elevation Dataset SCALE 1:1 100 000 III. Felt quite noticeably by persons indoors, especially on upper . o . '
Late Cretaceous igneous activity that blends into the surrounding regional structure. Other than two areas (http7/nationalmap.gov/viewers.htmi). Albers Conic Equal-Area Projection floors of buildings. Many people do not recognize it as an Salvador, Amos, compiler, 1991b, Structure at the base and subcrop below Mesozoic marine section, Gulf of Mexico
of earthquake—induced sand blows of late Holocene age (COX, 2008), the Llplift lacks Conspicuous National Hydrologic Da.tabas.e, a.nd Digital Chart of the Wgrld, (E"SRI, 1993) KILOMETERS earthquake. Standing motor cars may rock slightly. Vibrations basin, in Salvado.r, A., ed., The Gulf of Mexico basin: Geological Society of America, The Geology of North America,
‘ ; . - 5~ ) ) e - e . Albers equal-area conic projection, standard parallels 30°30°00 0 125 25 50 75 100 125 o h . £ k. D : ; d v. J, pl. 3, scale 1:2,500,000.
geomorphic expression and is located in an area of minimal historical seismic activity. This discussion of and 35°00°00", central meridian 81°00°00”, latitude of origin 00°00°00" similar to the passing ot a truck. Duration estimated. .
the Monroe Uplift Area was derived, in part, from a compilation by Crone, 1998a. N — T — ] s INTERNET EARTHQUAKE INFORMATION RESOURCES IV. Felt lndoci(rs b};l mg.ni, Outdozrs by ?W dlg}ng ttl)ledday.lzléxt nlgkht, sch;mm, s.zgxd, ;386, Alluvial river response to active tectonics, in Active tectonics: Washington, D.C., National Academy
' some awakencd. Disnes, windows, doors 1sturbe , wallS make Tess, p. oU—>4.
New Madrid Seismic Zone and Liquefaction Area Advanced National Seismic System (ANSS): http://www.ncedc.org/anss/catalog-search.html. Last accessed on April 27, 2010. Information on U.S. earthquakes. cracking sound. Sensation like heavy truck striking building. Stover, C.W.. and Coffiman. 1.L.. 1993, Selsmicity of the United States carthquakes, 15681989 (revised.): U.S. Geologeal
W i ‘ ! i ] ] Standing motor cars rOCked noticeably. over, L.W., an ) oIrtman, J.L., , OC1ISMICILY O : € unite ates earthquakes, — revised.): U.S. eologea
_ . : . o . S Prof: 1 Paper 1527, p. 327-331. [Available at http://pubs.er.usgs.gov/ .
This is the most §elsmlcally active area ln‘central and eastem Nf)rth America. In the winter of 1811-1812, Center for Earthquake Research and Information (CERI):Attp.//www.ceri.memphis.edu/seismic/catalogs/cat nm.html Last accessed on April 27, 2010. V. Felt by nearly everyone; many awakened. Some dishes, urvey Trofessional Taper 1o=4 p [Available at hitp:/pubs.erusgs.gov/]
at least three major eaﬂhquakes occurred in th.e New Madrid seismic zone. They were among the 1atgeSt Information on New Madrid region earthquakes. windows broken. Unstable objects overturned. Pendulum clocks Tarr, A.C., and Wheeler, R.L., 2006, Earthquakes in Virginia and vicinity 1774-2004: U.S. Geological Survey Open-File
historical earthquakes to occur in North America. Thes.e eatrthquakes produced w1despr§ad liquefaction may stop. Report 20061017 [Available at htp://pubs.usgs.gov/of/2006/1017/].
(sand blows and sand-filled fissures) throughout the seismic zone and surface deformation at several Earthquake Engineering Research Institute (EERI): kttp://www.eeri.org/site/. Last accessed on March 11, 2010. Technical information on earthquakes. VI. Felt by all, many frightened. Some heavy furniture moved; a few Wheeler. R L. 2003. Tectonic summaries for web-served earthauake responses. southeastern North America: U.S
locations. Evidence of Quaternary faulting in the New Madrid region is based on the occurrence of the . o _ . . instances of fallen plaster. Damage slight. Geological Survey Open-File Report 03-343, 27 p. [Avaﬂafle at htth?//pub;usgs,gov/of/Z003/0fr—03-343.]. -
major 1811-1812 earthquakes, the abundant ongoing seismic activity, and surface deformation associated Saline River Fault Zone Area National Ce.nter for Earthquake Engineering Research (NCEER): http.//folkworm.ceri.memphis.edu/catalogs/html/cat_nceerhtml. Last accessed on April 27. VII. Damage negligible in buildings of good design and construction;
with the Reelfoot scarp. Other than the fault associated with the Reelfoot scarp, individual seismogenic faults Quaternary deformation in this area is inferred and is thought to be associated with a trend of Information on Central U.S. earthquakes. slight to moderate in well-built ordinary structures; considerable the{fr’ RL. and HeinriChsfP-}’-a Czﬂflpliée(ris’ 159& F;“L“ fll}lmbzfsl 022, %uéf-gar%in POIin;al faults, LOUiZiana l\ﬁ/‘[nd o
. o ; : . .. : - : . in Quat t t t ted States: U.S.
in the New Madrid seismic zone are not expressed at the ground surface. Their general subsurface earthquake epicenters that follows the Saline River in central and southeastern Arkansas along the EARTHQUAKE CATALOGS National Earthauake Hazards Reduction P NEHRP): bt/ 8 o the National Seismic Hazards Mans P damage in poorly built or badly designed structures; some 251glzaz’”Z.//%ij?;j;ze;zsgiflgovgregl.znaa ;;az PR cologieal survey accessed on Mareh 15
locations are inferred to be associated with areas of abundant recorded microseismicity. northeastern margin of the Monroe uplift (Cox and VanArsdale, 1997). Cox and VanArsdale S ) ) ational Earthquake Hazards Reduction Program ( ) tip:/7www.nehrp.gov/and the National Seismic Hazards Maps Frogram . . T ]?mkf.:n' . . .
describe several small-displacement faults of various orientations exposed in road cuts and in an Various institutions and agencies compile earthquake data. The earthquake data plotted on the map '(NSHM){ http://ear thquqke.usgs.gov/hazar ds/pr Odu?{S/ ?Onfer minous/2008/catalogs/. Last accessed on Mary 15, 2010. Information on hazards risk reduction VIII. Damage slight in specially designed structures; considerable Zoback, M.D., and Zoback, M.L., 1991, Tectonic stress field of North America and relative plate motions, in Slemmons,
C e . . . . . . . . .. . above) are from several sources. Below are these sources and the time periods of their data in the United States and information on U.S. probabilistic maps and data.. damage in ordinary substantial buildings with partial collapse. D.B., Engdahl, E.R., Zoback, M.D., and Blackwell, D.D., eds., Neotectonics of North America: Geological Society of
p g y g p p
The modern seismicity in the New Madrid seismic zone is associated with the Reelfoot rift (Ervin and exploratory trench dug in the area. From shallow seismic reflection- data collected, Cox and Van listines T e i America, The Decade of North American Geology map v. 1, p. 339-366.
McGinnts, 1975), a northeasterly-trertdtng, 70-km-wide, deeply' bur'ied grabqn (Hildenbrand and Otheljs’ Arsdale have interprete(t buried.fauttsi. The relationship ofthe exposed features' to the. dqeper = National Geophysical Data Center (NGDC/DNAG/NOAA): http.://www.ngdc.noaa.gov/hazard/earthgk.shtml . Last accessed on March 11, 2010. Information factory stacks, columns, monuments, walls. Heavy furniture
1982; Hllde‘nbran'd, 1985). Ttle seismicity anfi current Qefognat1on in the' region is controlled by a regional structures gnd to the.reglonal seismicity is not well determlnqd. Because tl'lere. 1S no stgnlﬁcant . on geophysical data products and services. overturned. This and other USGS information products are available at:
stress field in which the maximum compressive stress is oriented approximately northeast-southwest. geomorphic expression of any known or suspected faults, active deformation is questionable. This « MDEQ (Mississippi Department of Environmental Quality), 1853-2002 IX. Damage considerable in specially designed structures; hipi/store usgs gov.
Within this stress field, ancient faults, most of which originally formed as extensional features during discussion of the Saline River Fault Zone Area was derived from a compilation by Crone, 1998b. * AGS (Arkansas Geological Survey, Ausbrooks, personal commun., 2010), 1699-2010 National Hazards Center, a resource for information concerning science and policy aspects of disasters: Attp://www.colorado.edu/hazards/. Last accessed on well-designed frame structures thrown out of plumb. Damage Box 25286, Denver Federal Center
rifting, have been reactivated mainly as strike-slip faults. The modern seismicity is concentrated into three * NMSN/CERI (New Madrid Seismic Network/Center for Earthquake Research and Information), March 11, 2010. Information on natural hazards. great in substantial buildings with partial collapse. Buildings Denver, CO 80225
major trends that form a northeaSterly_trending: Zigzag pattem. VVlggll’lS Upllfi Area 1974-2010 ) ) ) ) ) ) o ) ) ) o shifted off foundations. To learn about the USGS and its information products visit: ﬁg:su:gttt:nt;?yd;s(;?g:r%tezrtfg;nthn:wzs iGsof\?;rtli]?ns:l:itptive purposes only and
The Wiggins uplift, a feature centered in southern Mississippi, is defined on the basis of subsurface * NCEER (Natlonal Center for Eaﬂhquake Engineering Research), 1627-1985 U.S. Geological Survey National Earthquake Information Center (NEIC), Preliminary Determination of Epicenters (PDE), Significant U.S. Earthquakes (Stover X. Some well-built wooden structures destroyed; most masonry and 72’;’;(;";‘/}?/.‘[7;(%;!70‘//' Afthough this information product for'ﬂ.w mostpart ;S inthe publc domain
The most widespread expression of recent strong earthquakes in the New Madrid region is the abundance data and is associated with an absence of a portion of the overlying stratigraphic section (Cagle and * PDE (Preliminary Determination of Epicenters), 1973-2010 ?jmsl ngrlzan;l 199/3)’ Slhgmﬁlccam Earthq;’akeg " llfe /U'S' Czt.alof (Z.J‘jH[SQ’ End }]15 aStekm’HC entrglpand Mour;ltam /?tate}sl Oft]};e / call toll-f frame structures destroyed with foundations. Rails bent. This reportis available at: aso contains copyrighted mateial as noted n the text. Permissionto
. . . . . . . . . . . . N ° N M - - 1 ] 1 1 . reprodauce copyrightead items tor other than personal use must e secure
of liquefaction features, concentrated in a 40- to 60-km-wide belt from near Charleston, Missouri on the Kahn, 1983; Ewing, 1991). Possible contemporary tectonic uplift in the area has been inferred from S. (SRA): http.//earthquake.usgs.gov/earthquakes/eqarchives/epic/; and Earthquake Hazard Program: hitp.//earthquake.usgs.gov/, call toll-free XI. Few, if any (masonry) structures remain standing. Bridges destroyed. http://pubs.usgs. gov/of/2011/1117 feproduce copyrighted s
. . . . . . 1-888—ASK-USGS (1-888-275-8747). Last accessed on May 15, 2010. Information on global earthquakes. Rails bent greatly. Publishing support provided by:
northeast to south of Marked Tree, Arkansas (Obermeier, 1988). Most of these features formed during the fluvial geomorphic evidence (Burnett and Schumm, 1983; Schumm, 1986). The suspected uplift h hquake locati Is sh h i 1 i i : . . . i ishi Although these data have been processed successfully on a computer system
' ricar : ' thes : : : m, 5 € ) ' ) The earthquake location symbols shown on the map are sized and colored according to magnitude XII. Damage total. Lines of sight and level are distorted. Objects Denver Science Publishing Network atthe U.S. Geological Survey, no warranty expressed or implied is made
major earthquakes of 1811-1812. This discussion of the New Madrid Seismic Zone and Liquefaction Area however, is not related to known faults and there is no conspicuous expression at the ground surface. (see map explanation, above). The map is intended as a general information tool only, and not for Southeastern U.S. Seismic Network (SEUSSN) of the Virginia Tech Seismological ’ thrown into the air ’ Manuscript approved for publication on May 3, 2011. regarding the display or utlty of the data on any other system, or for general
was derived, in part, from a compilation by Crone and Schweig, 1994. This discussion of the Wiggins Uplift Area was derived from a compilation by Crone, 1998c. hazard assessment or engineering design purposes. Observatory: htip://www.geol.vt.edu/outreach/viso/anonfip/catalog/susn2006cat.txt . Last accessed on May 15, 2010. : For more information concerning this publication, contact: cvrasrf;':\t/m%f: ru"‘és?fecﬂﬂ;fchj'LTS:&L’L‘T ot hold ol o ?r:zrsoupcehr or
giiﬁ;&gﬁﬁ:{{ gti(ssggseologlc Hazards Science Center incorrect use of the data described and/or contained herein.
Denver, CO 80225 The suggestions and illustrations included in this document are intended to
. (303) 273-8679 improve earthquake awareness and preparedness; however, they do not
1U.$. Geqloglcal Survey, Box 25946, MS 966, Der.lver, CFJ 80225 USA Suggested citation: guarantee the safety of an individual or structure. The contributors and
2 Mississippi Department of Environmental Quality, Office of Geology, Dart, R.L,, and Bograod, M.B.E., 2011, Earthquakes in Mississippi and Or visit the Geologic Hazards Science Center Website at: sponsors of this publication do not assume any liability for any injury, death,

P.0. Box 2279, Jackson, Miss. 39225, USA vicinity: U.S. Geological Survey Open-File Report 2011-1117, 1 sheet. http;//geohazards.cr.usgs.gov/. property damage, or other effects of an earthquake.
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