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Geoslices of sand blows and their potential source beds
at the New Madrid seismic zone, central United States
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Abstract: A US-Japan team made geodlicer surveys of liquefaction features in the New Madrid seismic
zone of the central United States in the fall of 2001, with hopes of improving methods for estimating
ground motions from historic and prehistoric earthquakes. Large earthquakes occurred on December 16
(twice), 1811, and on January 23 and February 7, 1812 at the New Madrid seismic zone. Ground shaking
from these earthquakes, which were felt as far away as on the Atlantic coast and Gulf of Mexico,
produced thousands of sand blows on floodplains of the Mississippi River and nearby streams in an area
at least 80 km by 200 km. Prehistoric sand blows, recognized in part by stratigraphic relations with
Native American horizons and features, show that earthquake sequences produced similar liquefaction
fields in this area about A.D. 800-1000 and 1300-1600. The geoslicing was done at two sites near
Blytheville, Arkansas (sites JP and HF). A trench at the JP site, excavated by USGS and the University of
Memphis, showed a sand blow of fine to medium sand with many mud clasts. On the ditch wall at the HF
site, a sand blow intrudes a paleosol containing artifacts about 1 m below the surface, and almost reaches
the ground surface. Using long and wide slicers, we extracted soil sections including liquefaction features.
The stratigraphy in the slices at each site shows that the sand blows came from depths of 7 m or more. A
sand blow on the ditch wall (HF site) continues to a dike observed in the slice 4 m beneath. Detrital wood
in the highest potential source sand beneath the JP site gave radiocarbon ages corresponding to A.D.
970-1190 and A.D. 1000-1170. These ages show that the sand was shaken not only in 1811-1812 but
perhaps al so during the earthquake sequence of A.D. 800-1000.
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Fig. 2. Methodology of the geoslicer survey. A: procedure of the geoslicer survey, B: cross-section of the geoslicer,
C: measurement of the slice shortening.
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Table 1. Shortening of slices during geoslicing.

JPHA k HF %4 b

Depth driven ~ Sortening during

Depth driven ~ Sortening during

Extracted slice Extracted slice

: (mater below  shutter plate drive ; ; (mater below  shutter plate drive ;
Slice ground surfac) S) in sar(xrlrlla)le tray Slice ground surfac) S) in sar(xrlr;l))le tray
) (m) %) ) (m) %)

P-1 8.13 0.43 5 7.43 HF-S-1 8.3 0.15 2 8.28
8.19 0.43 5 7.55 8.34 0.13 2 8.2

P2 8.29 0.35 4 7.7 HF-S-2 8.39 1.22 15 7.13
8.29 0.35 4 7.81 8.49 1.37 16 7.07

P-4 8.4 0.57 7 7.76 HF-S-3 8.41 0.4 5 7.27
8.44 0.52 6 7.73 8.44 0.49 6 7.29

15 8.1 0.08 1 8 HE-N-1 7.88 0.91 12 7.65
8.15 0.13 2 7.94 7.89 0.9 11 7.8

-6 8.32 -0.04 0 8.22 HF-N-2 8.14 1.91 23 6.23

n.d. n.d. n.d. 8.27 8.04 1.87 23 6.19
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Fig. 4. Sand blow feature on the trench wall at the JP site.
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