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Plate boundary earthquake cycle
and crustal strain measured
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No GPS geodetically measurable crustal strains at New Madrid
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Visco-elastic oscillator Systems-level model for CEUS intraplate earthquakes

first-level observables _
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Did You Feel It?
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Cross-section courtesy of
David Spears and Amy Gilmer
Division of Geology and
Mineral Resources

Virginia Department of Mines,
Minerals, and Energy

Interpretive Geologic Cross-section from the Eastern Blue Ridge to the Eastern Piedmont, Virginia
Including the 23 August 2011 Mw 5.8 Louisa County Earthquake

Cross-section based on published and unpublished geologic mapping and the 1-64 seismic line. No vertical exaggeration.
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Mineral Fault / Earthquake
Depth ~6 km

Dip ~50°

Strike length ~ 10 km
M5.8

throw ~0.1 m
(Wells and Coppersmith, 1984)
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Figure 11. (A) Map of permanent vertical displacement expected at Earth’s surface from the Mineral earthquake for a
focus depth of 7 km at the center of the rupture. Calculation is based on empirical relations for same slip and dimensions
(Wells and Coppersmith, 1994) and a Coulomb elastic dislocation model. Benchmark locations are from the National
Geodetic Survey. Geographic Coordinate System: World Geodetic System (WGS 1984). Projection: Datum WGS 1984.
VE—vertical exaggeration; USGS—U.S. Geological Survey. (B) Rupture plane and corresponding displacement model
for slip generated by an M 5.8 earthquake with a depth of 7 km (preferred depth). Maximum upward displacement at
the surface along transect A-A’ crossing the rupture is ~7 cm. Maximum downward displacement is ~1 cm. (C) Profile of
vertical displacement at the surface for a range of depths.
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Eastern U.S. Dynamic topography (Moucha et al., 2008, EPSL)
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deviatoric stresses, obtained from a global model and using a craton viscosity and old ocean (Miiller et al.,
2008, 1997) lithosphere viscosity of 1x10?* Pa-s. Bold vectors are principal axes of compression and open
vectors are principal axes of tension. The craton distribution was obtained from the tomography model in
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