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More than two thirds of surface hotspots associated with volcanism can be explained by the Residual temperature Composition P-wave anomaly
interaction between a moving plate and deep-seated mantle plumes. Most of these hotspot (A) 50 Myrs (E) OV(%)

tracks are observed on oceanic or thin continental lithosphere. Although there are not many
traditional hotspot tracks on old continents, there are diamondiferous kimberlites indicative of
deep mantle origins. This poses the question that there could be many more hotspot tracks
beneath old continental regions than suggested by the record of surface volcanism. Here we
show that seismic waveforms recorded by USArray from a recent Virginia earthquake reveal
an unexpected linear, lower lithosphere seismic anomaly extending from Missouri to Virginia
without a clear relationship to surface geology. This east-west corridor has P velocity reduced
by 2.1% along with high attenuation and crosscuts prominent regional features suggesting a
link to plate motions. We suggest that a thermal plume-like upwelling interacting with the base
of the continental lithosphere can produce the requisite seismic signal. A Late Cretaceous
kKimberlite in Kentucky, dated 75 Ma, pins a hotspot track that bends northward beneath Vir-
ginia. Seismic data indicates that the lower lithospheric anomaly along this northeastern seg-
ment is even stronger than the east-west segment, supporting such a hypothesis.
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Fig. 4. (A) and (B) show the residual temperature (i.e.
after horizontally averaged values subtracted) for the
ponded plume material beneath the lithosphere after
evolving for 50 Myrs and 74 Myrs. (C) and (D) show
compositional fields with C=1 for lithosphere and C=0
for asthenosphere, corresponding to (A) and (B). The
white lines show the compositional interface with C =
0.5. (E) and (F) show the P-wave anomalies from com-
bined effects of temperature and composition. The
x-axis label “Distance” represents the radial distance
from the center of the plume.
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Fig.5 Topography without
(red) and with (green) elas-
tic forces together with
heat flux (blue) at the sur-
face for the ponded plume
material after evolving 50
Myrs (solid) and 74 Myrs
(dashed). The topography
with elastic forces are
computed with elastic litho-
spheric thickness Te = 200
km, Young’s modulus E =
70 GPa, and Poisson’s
ratio v = 0.25.
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the north, which are similar to CR, are shown in (E) with a single P arrival. The uncer-
tainty is greater than the east-west section in Figure 1 because of lack of station den-
sity. However, the existing data along the corridor clearly displays a delayed P onset
relative to paths along the northern direction indicative of a low velocity corridor.
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