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Asymmetric ocean basins
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While the superficial expression of oceanic ridges manifests a general symmetry, the deep nature may rather
present a relevant asymmetry. Based on a recent surface-wave tomographic 3D model of the upper Earth’s 300 km
(Shapiro and Ritzwoller, 2002), we constructed a cross-section parallel to the so-called tectonic equator. The shear
wave velocity indicates a systematic difference between the western and eastern flanks of the three major oceanic
rift basins (Pacific, Atlantic and Indian ridges). They have a faster velocity and thicker lithosphere in the western
limb with respect to the eastern or northeastern one, whereas the upper asthenosphere is faster in the eastern side
with respect to the western limb. Perpendicular cross-sections confirm the persistence of the asymmetry moving
along the strike of the rifts. The upper asthenosphere (LVZ) is a quite general feature at global level and can be
reconciled with a decoupling surface between lithosphere and mantle. It is also well defined by the distribution
of the radial anisotropy that reaches minimum values close to the rifts, but with an eastward offset. The data are
coherent with the notion of the “westward” drift of the lithosphere relative to the underlying mantle (first order
flow) and the occurrence of asthenospheric oblique upraise along rifts (second order mantle flow).
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