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Summary

We present a global study of the 410-km and 660-km
seismic discontinuities from converted (P-to-S) and
reflected (SS precursors) body-waves.

P-to-S converted waves (figures 1, 2,3 & 4) at a
seismic discontinuity d (hereafter referred as Pds)
sample the mantle transition zone (MTZ) beneath the
stations (figure 1a), which limits the global coverage,
especially in oceanic areas (figure 1b). However,
these data provide a lateral resolution of a few
hundred kilometers beneath the stations, due to their
relatively narrow Fresnel zone.

SS precursors phases (figures 5, 6, 7 & 8) sample the
MTZ near the bounce point, half-way between the
source and the receiver (figure 5a). They provide a
better global coverage of the MTZ (figure 5b), but with
a limited lateral resolution (few thousands of
kilometers) compared with Pds.

Despite different sampling and horizontal resolutions,
both studies show significant lateral variations in the
MTZ thickness (with maximal amplitudes of £35 km),
and an overall agreement at long wavelengths
(figures 9 & 10). The MTZ is generally found to be
thick under subductions, in agreement with the
previous work of Lawrence and Shearer (2006).

A NW-SE pattern of thick MTZ beneath central and
north America is revealed by the Pds study,
suggesting a thickening of the MTZ associated to the
fossil Farallon subduction. In oceanic regions, the MTZ
is generally thin or normal, and there is no clear
evidence supporting a thinning of the MTZ beneath
hotspots. Lateral variations remain important in
regions of the mantle located away from hotspots and
present subductions.

We are working to combine SS precursors with higher
mode Rayleigh waves (figures 11,12 & 13) in a
simultaneous inversion for both the 3D distribution of
SV-wave velocities and the absolute depth of seismic
discontinuities. The inversion scheme is currently
tested on synthetics and will be applied soon on an
actual data set.
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Comparison of Pds and SS precursors results Insights on Geodynamics

hotspots . .
b) P Agreement : Our global observations of P-to-S converted waves and SS precursors show an overall agreement at long wavelengths. We
SS precursors a * Overall agreement : confirm the observations of a thick MTZ under a number of active subduction zones (north-west Pacific, Indonesia, Solomon,
Average: 240+ 9 km ' " The average MTZ thickness: 247 km for Pds (figure 9a) and 240 km for SdS (figure 9b). Hebridies, Peru, Chile, Pamir and Hindu Kush region). This suggests that parts of the 410-km and 660-km topography variations

are due to the effect of cold subducted plates on the olivine phase transformation.

At large scale, SS precursors show that the MTZ is generally thinner in oceanic regions, but do not support a thin MTZ beneath
hotspots. A detailed analysis of our Pds dataset has confirmed that for most hotspots the MTZ is not significantly thinner,
although the 410-km discontinuity is generally deflected downward (see Benoit Tauzin's talks, friday morning at 09:48h,
Moscone West, room 3005). This is consistent with the effect of a phase transition from majorite-garnet to perovskite at a depth
of 660 km, as suggested by Hirose (2002).

Lateral variations in MTZ thickness can remain important in regions of the mantle located away from hotspots and present
subductions. In central and north America, the NW-SE pattern of thick MTZ observed with Pds is consistent with the SS
precursors observations and suggests a thickening of the MTZ associated to the fossil Farallon subduction.

* The amplitudes of variations of the MTZ thickness: +40 km for Pds (figure 9a) and +35 km for SdS (figure 9b).

" The long wavelength pattern.

* At regional scale (figures 9 & 10) :
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variations obtained using SS precursors and P-to-S
conversions. Variations are shown with respect to the
global average of each dataset. SS precursors
AAar. . . .,y vv observations have been expanded on a spherical
~40-30 20 10 50 5 10 20 30 40 harmonic basis up to degree 12 (background colors).
deviation from the mean (240 km) Blue color is for thicker MTZ and red color is for

Disagreement (figure 10) :

MTZ under with SdS
* India thin (~ -45 km) thick (~ +15 km)
* South-East China thick (~ +25 km) thin (~ -10 km)

with Pds
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