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LLNL has performed a large-scale study of surface wave dispersion across Eurasia and North Africa. The spatial resolu-
tion of the inversion has been improved by increasing path density and adopting a variable smoothness conjugate gradient 
method for the group velocity tomography (Pasyanos, 2005). This technique allows us to achieve higher resolution where the 
data allow without producing artifacts. The current results include both Love and Rayleigh wave inversions across the region 
for periods from 7 to 100 s at 1° resolution. While short-period group velocities are sensitive to slow velocities associated 
with large sedimentary features, and intermediate periods to differences in crustal thickness, at longer periods the group ve-
locities are sensitive to structures in the upper mantle. One would expect hot, upwelling material to have slow group veloci-
ties at these periods, while cold material should be fast. Figure 1 shows a map of 80 s group velocities with plate boundaries 
(solid lines), hot spots (crosses and triangles), and the boundaries of stable platforms and Achaean cratons (single and double 
hatched lines, respectively). At this period, there are indications that the slow velocities associated with rift zones are deeper-
seated than in convergence zones, where the slow velocities are confi ned to the wedge. A signifi cant correspondence can also 
be found between fast velocities and older crust. For example, while it appears that orogenic zones like the Tethys Belt are 
slow, stable continental areas are fast. These older areas are underlain by thick, cold, fast lithospheric material. Two excep-
tions seems to be the Sino-Korean Paraplatform, which has had its lithospheric mantle more recently affected by nearby 
subduction, and the Benue Trough in Cameroon, which is the remnant of a failed rift system. Figure 2 shows the correlation 
between lithospheric thickness and 80 s Rayleigh wave group velocities. The thicknesses of the continents are derived from 
the 1300° C isocontour from Artemieva and Mooney (2001), whereas the thicknesses of the oceanic lithosphere are derived 
from the oceanic age. The correlations here are quite signifi cant, with older, thicker lithosphere about 0.35 km/s faster than a 
younger, thinner one. 
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Figure 2.  Correlation between 80 s Rayleigh wave group 
velocities (in km/s) and lithospheric thickness (in km).  
Diamonds and bars indicate the mean and standard de-
viation of group velocity values in that thickness range.

Figure 1.  Map of 80 s Rayleigh wave group velocities shown with 
plate boundaries (thick lines), hot spots (triangles and crosses), 
and boundaries of platforms and cratons (hatched lines).


