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Best Estimates of Age Sand Blow Thickness
A\ AD. 1895 A 0.1-049m
A AD. 1811-1812 A 05-099m
A\ AD. 1450 +/- 150 yr

A 10-149m
A AD. 900 +-100yr

A 1519m

A AD.300+/-200yr
A BC. 1100 +- 1500 yr A2-0-2.49 m

A\ Holocene, age poorly constrained

Ao Dikes (all widths)
& 1811-1812 epicenters
Area with >1% of
|:l surface
sand blows
(raraaeq Pesners

New Madrid seismic zone liquefaction.
Map from Tuttle et al. (2002) and aerial
photograph from Stewart and Knox

(1993).
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Earthquake chronology for NMSZ from dating and correlation of liquefaction and trench features at sites

(listed at top) along NE-SW transect across region. Earthquake recurrence interval is ~500 yrs (from Tuttle
et al., 2002).



Paleoliquefaction Record
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Explanation

Estimated sand blow age in years BP, relative to 1950 AD (1)

@ 1-238(1811-1812AD) O 5350-5650
O 350-650 O 6650-6950
@ 900-1200 @ 9550-10150
O 2600-2900 @ 11100-11500
@ 4150-4450 © 12400-12800
O 4650-4950 @ 22100-23400
O Poorly constrained

Sand blow thickness (cm) (1)

© 149 () 150-199
O 50-99 O
100-149 200-249

Sand dike width (cm) (1)

o 1-49
] 50-99
'{#' Historical earthquake epicenter (2)

+  CEUS dependent catalog, M>2 (3)

>1% of surface area covered by sand blows (4)

Sources: 1. CEUS SSC paleoliquefaction database;
2. Hough (2004); 3.CEUS SSC earthquake catalog;
4. Saucier, 1977 and Obermeier, 1989. Basemap:
SRTM Shaded Relief, USGS (2005)
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New Madrid Paleoearthquake Chronology

Years Before 1950
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Larger uncertainty ranges: 500 yr BP (1450 C.E.) +/- 150 yr,

1050 yr BP (900 C.E.) +/- 100 yr, and 4300 (2350 B.C.E.) +/- 200 yr




New Madrid Paleoearthquake Chronology
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The Marked Tree high and Manila

high along the Blytheville arch and
the Bootheel fault (modified from

Guccione, 2005).

Bootheel fault has >13 m of Quat. right-
lateral strike-slip offset and ~3 m of up-to-
the-east displacement

~12,100-10,200 BP

Manila High uplift at 16,600-5400 BP
and at
90 B.C - A.D. 1640

Marked Tree high uplift 4400-3050
BP.
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Commerce fault Egs. ~60-50 ka, ~35-25 ka, 5 ka + 400 yr, 3660 + 290,
1811-1812
(from Harrison et al. 1999).
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RENCH SITE &+ Y, (from Cox et al., 2005; Van Arsdale
[ Wy etal., 2011).
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Porter’s Gap is on seismic line 143-E at bluff line (from Parrish and Van Arsdale,
2004).

10 m of post 20,000 yr right lateral strike slip faulting at Porter’s Gap (from Cox
et al., 2006).
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Reelfoot Rift and cross section C-C’
extending east of rift margin to near Shelby
County with outboard Tertiary inverted faults
(from Howe, 1985).

Crittenden County fault (from Luzietti et al.,
1995).
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Anticline in northern bank of Wolf River in Shelby County. Anticline attributed to right
lateral strike slip faulting (from Velasco et al., 2005).
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Unit 3 truncated by unit
4 indicates folding/
faulting occurred ~400
AD (from Velasco et al.,
2005).




Big Creek Quaternary
fault scarp west of
Helena, AR (from Harris
and Sorrells, 2006).
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Figure 6. Three dimensional surface map of the upper Mississippi embayment with the position of the Eastern
and Western Lowlands. M = Memphis.
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Seismically induced Quaternary liquefaction areas
in NMSZ, Marianna (Tuttle et al., 2006), and
southeastern Arkansas and northeastern
Louisiana. SRFZ-Saline River fault zone (from Cox
et al., 2010).
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Subsurface Joiner Ridge stepover is fault
bounded (from Odum et al., 2010).

Subsurface expression
of Blytheville Arch

At
L e R

Subsurface extent
of Joiner Ridge

- S S SN

A/

(A) = Compressional stepover (Csontos et al, 2008 |

3

-]« Possible subsidence axis
Blytheville Arch
A-A" Industry seismic line Figure 8B

4

s
PAres

q

i} i ...
g‘ﬁ ik

Pz-Top of P

aleozoic rocks
2.6-L K- Top of Cretaceous rocks
. E- Tertiary sedimentary rocks S

-

kilometers 1-0




37° 1}

89°

R PRAELH Shelby County
= Millington;

YT
’

PR TP

Nonconnah Creek :

Legend
Top of Upland Complex

Elevation (m)

[J110t0 120
[1100t0 110
[J90to 100
[ 80 to 90
[ 70to 80
I 60 to 70
I 59 to 60

[ shelby County Boundary
-~ Structure Contours
#V Fault

Commerce and Ellendale outboard

faults

Animation




Cross section of Mississippi River Valley (Eastern Lowlands) just north of Memphis. Gray is remaining gravel
facies of ancestral Mississippi River terrace. Mississippi River has entrenched to current elevation within last
5 Ma (from Van Arsdale et al., 2007).
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Mississippi River incision during the late
Wisconsin reduced the horizontal compression
across the NE trending Reelfoot Rift faults thereby
activating them in the Holocene (from Calais et
al., 2010).
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1. Quaternary faulting extends beyond NMSZ seismicity pattern.

2. Quaternary faulting is confined within or along margins of Quaternary Mississippi River Valley.

3. Quaternary incision of the Mississippi River and its tributaries may be responsible for
Quaternary faulting.



