Example events and paths to the CANOE array

CANOE Array path mid-pts at the CMB

Lower Mantle and CMB Sampling from Deep Events in 1994

ULVZ

CMB dV (%) relative depth (km)

5-40 km

>10%

D" Anisotropy

CMB Anis. (%) relative depth (km)

~ 250 km

2-3 %

D" high vel.

CMB dVs (%) relative depth (km)

~ 250 km

2-3 %

Steep -dVs/dZ

CMB dVs (%) relative depth (km)

~200 km

~3% a) b)

1.

2.

3.

4.

Figure 5. (a) Four panels depicting various seismic velocity features we will be able to explore in detail with the CANOE array given common seismicity, and a map with past regions of study. The central Pacific has strong negative Vs gradients

(Panel 1) of several percent, as well as ultralow velocity zones (Panel 2), with Vp reductions of 10% or greater, and Vs reductions of possibly 30% and greater. Several % shear wave anisotropy has been mapped beneath Alaska and also the

Caribbean (Panel 3). In such studies, diffracted and core-reflected shear waves are delayed on the SV component relative to the SH. These shear wave splits are used to study D" anisotropy. Panel 4 shows a high velocity layer in D", with the sinilar depth distribution as the anisotropy. However, the dotted line indicates typical depth distribution of the high velocities in such regions as depicted from tomographic inversion [e.g. Su et al., 1994]; thus the issue of whether or not the layer is discontinuous or sharp at the top is raised [e.g., see Liu et al., 1998]. (b) The CANOE array will allow detailed study of the issues regarding sharpness of discontinuous features, wavelength of variability, and anisotropy for several regions. Shown in the figure are selected deep earthquakes from 1994 (open circles), paths to CANOE (gray lines), CMB sampling locations (dark circles). The general regions in the central and circum-Pacific (dashed lines) available for study via CANOE will permit detailed deep Earth analyses to address questions concerning many structural uncertainties that relate to fundamental dynamical issues.

15