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Spatially averaged residual velocities calculated using a 

nearest neighbor scheme with a search radius of 800 km. 

Th e dashed circle has a radius of 2100 km and is cen-

tered on the GIA uplift (star). A solid circle with a 800 

km radius is shown to illustrate the search radius dimen-

sion. Background: Interpolated vertical velocities. Black 

squares show site locations. Th e red dashed line cor-

respond to zero velocity (hinge line). Th e interpolation 

scheme uses an adjustable tension continuous curvature 

surface gridding algorithm with a tension factor of 0.9.

Large earthquakes within stable plate interiors (e.g., 

1811-1812 New Madrid events in the Mississippi valley) 

are direct evidence that signifi cant amounts of elastic 

strain can accumulate far from plate boundary faults, 

where the vast majority of seismic energy is released. 

Because signifi cant intraplate earthquakes are infre-

quent and strain rates in continental interiors are so low, 

neither the rates nor pattern of intraplate strain are well 

constrained, as is also the case for the mechanism(s) 

responsible for strain accumulation and release on faults 

inside plates.

Using more than 300 continuous GPS stations in the 

central and eastern U.S. and Canada spanning 1993-

2005, we fi nd that surface deformation in the North 

American plate interior is best fi t by a rigid rotation of 

North America with respect to ITRF2000 plus a
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component of strain qualitatively consistent with that 

expected from Glacial Isostatic Adjustment (GIA). After 

correcting for the North American plate motion, re-

sidual horizontal velocities show a north-to-south defor-

mation gradient of ~1mm/yr-1, mostly localized between 

1000 and 2200 km from the GIA center, corresponding 

to strain rates of about 10-9/yr-1.

At distances farther than 2100~km from the GIA 

center, horizontal residual velocities are random with no 

evidence for regions of elevated strain rates. In particu-

lar, we fi nd no detectable residual motion at the 95% 

confi dence level in the New Madrid Seismic Zone, 

where the average weighted misfi t of 0.7mm/yr-1 is the 

same as the weighted misfi t of our rigid plate model. 

Vertical velocities show (1) a maximum uplift rate of 

10mm/yr-1 at the assumed GIA center, (2) a hinge line 

located 1500 km from that center, and (3) a subsidence 

rate up to 1.4mm/yr-1 in the forebulge, with a maximum 

located about 2000 km from the GIA center. Our results 

have the potential to better constrain GIA models and 

contribute to a better defi nition of stable North America 

for tectonic and geodetic applications.
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