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Depth to PHS and PAC from earthquake tomography
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Wide-angle Reflection Profile (Kujyukuri-Kasumigaura2010)
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Izu-Bonin Arc
139°

Depth to upper surface of PHS

depth to PHS (km)
measured point
seismic line
Pre-Neogene with

main strike

crust formed in lzu-
Bonine arc



Earthquakes on the PHS

o repeating earthquakes
on the PHS (Kimura et

al. 2006)
- 36°

~~ depth to PHS (km)

1923 Kanto earthquake finite-slip
determination (Sato et al., 2005).

_.
displacement (m) 5m
L 35° ——a—————
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slip

Boso SSE is after Ozawa et al. (2003,
2007), Kimura et al. (2010)

138° 139° 140° 141



H23

MeSO-net Vp/Vs



H23



Geodynamical Modeling of PAC-PHS Slabs: Conditions for Increased
Seismicity When Two Slabs Interact and Deform

» What are stress and deformation .
patterns under Kanto where PHS and are

_ Sagami  Suruga
PAC hlt’) _—— o o . — ——0km
3 ‘PHS T ‘

-100

» Can we identify zones where stresses
are elevated and correlate to or predict
higher seismicity?

 For geodynamical modeling, can we
first create northern Honshu
subduction for control?

Depth (km)

» Can we model the Ontong-Java case
where one old thick slab collides with
a thin young slab?

Depth (km)
g
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Distance (km)




Oceanic Plate Subduction under Continental Plate

plastic weak zone BC:,0°C temp
9 ocean crust ~ continental crust _
- subduction of
40 My ocean lithosphere
-100 olivine mantle
-150
0 200 400 600
0 lastic weak zone
continental crust _oceancrust subduction of
-850 .
110 My ocean lithosphere
-100 olivine mantle
. Visco-elastoplastic Rheology
-200 1 (FE code by Luc Lavier, UTIG)
0 200 400 600 _ _
plastic weak zone plastic weak zone | plastic weak zone to start subduction.
L oceancrust = continental crust Y {6CEancrust ™
50 erosion on, radiogenic heat in crust,
basalt -> serpentinite -> eclogite phase change.
-100 olivine mantle
480 subduction of

two ocean lithospheres




i 1
40 My slab

0.00 Myr |-

J-epography {km)

200

40-My Slab

Two pieces of oceanic plate
with weak zone, next to
continental plate.

Density structure responds to
viscosity structure to
determine sinking behavior.

Thermal age of plates and
BC's define temperature
structure.



110 My Slab & 3-plates
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Oceanic Plate Subduction under Continental Plate: 3-plates summary

i 1 i 1 i i i
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Simulation Time = 3.50 Myr

Note increase of internal stress of
slabs due to slab-slab interaction.
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