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CHEN AND MORGAN: RIFT VALLEY

—failure —

b - - e - -——

decouplin
privie ping

slow spreading

—failure—,
:
1

«— decoupling —«

fast spreading

Fig. 5. Geometry of a passive spreading center for two different spread-
ing rates. The oceanic lithosphere is modeled as a brittle plate over a
ductile fluid similar to that of Figure 4. (a) For a slow spreading rate,
the coupling between the viscous flow field and the brittle plate will
cause a failure zone. An axial rift valley would be generated as a result
of a sieady state necking. A small decoupling region will not change
this width and the result of an axial rift valley. (b) For a fast spreading
rate, if there exists a broad decoupling region beneath the ridge axis, it
will significantly reduce the coupling between the viscous flow and the
plate, therefore, the plate will not "neck”. Local isostasy can take place
and the isostatic model will produce the smoothed axial topography and
the low amplitude gravity anomaly.
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Abstract

The high-resolution seismic velocity structure of the subducting slab beneath
northern Honshu, Japan has been obtained by double-difference tomography, capitalizing
on the existence of two planes of seismicity. The upper plane consists of two distinct
regions with relatively high Vp/Vs ratio (1.77-1.85) at 60-85 km depth and low Vp/Vs
ratio (1.72-1.77) at 85-110 km depth. These two regions may correspond to the
transformations of metabasalt/metagabbro to blueschist and blueschist to eclogite,
respectively. The lower plane is associated with very low Vp/Vs ratio (1.6-1.7), in sharp
contrast with high Vp/Vs ratio (~1.8-1.85) in the region between the two planes. These
features may be explained by forsterite-enstatite-H,O formation from serpentine
dehydration in the lower plane and partial hydration of the region between the two

planes.
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Figure captions

Figure 1. Map view and cross-section of earthquakes used in the inversion. The stations
and volcanoes are indicated by open and filled triangles, respectively. The inversion grid
used in the double-difference tomography solution is shown as the crosses. In the cross-

section, the radii of the circles indicate the earthquake magnitudes.

Figure 2. Vertical slices of (a) Vp, (b) Vs, and (¢) Vp/Vs ratio through the Honshu region
structure along profile A-A’ (Figure 1). Earthquakes within 25 km of the section are
plotted. Structure above the dashed line is meaningful, where the derivative weight sum
for each node exceeds 10. Numbered areas in Figure 2c are interpreted as (1) partial
melting, (2) serpentine, (3) transformation of metagabbro/metabasalt to blueschist, (4)
transformation of blueschist to eclogite, (5) partially hydrated mantle harzburgite, and (6)

serpentine dehydration.
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