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Geodynamical Modeling of PAC-PHS Slabs:
Geometry of PHS under Kanto due to Boso Triple Junction &
Conditions for Increased Seismicity When Two Slabs Interact and
Deform

L8 )
arc * What are stress and deformation

Sagami  Suruga
= = patterns under Kanto when PHS and
PAC hit?

* What is role of history of PHS at
Boso T.J. to how PHS hits PAC?
(downdip PHS geometry)

* PAC slab is vertically arched to
contact PHS shallower - how does this
affect deformation of PHS?

* Can we identify zones where
stresses are elevated and correlate to
or predict higher seismicity?
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Force Balance in Subduction System

(Slab under Overlying Plate: Northern Japan)
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Retards Subduction Drives Subduction Overlying Plate
Fbend - slab bending Frp - ridge push Farc - buoyant arc
Feouple - plate coupling Fsib - slab sinking Fback - backarc
Fshear - viscous shear F410 - Ol phase change
F410 - delayed Ol change at410 km

Fwedge - wedge suction
Flow - mantle flow

Billen (Annual. Rev. Earth Planet Sci., 2008), Mainprice (Subduction Dynamics, mtg., 2007)
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Why Study Force Balance?
Change in a Force can change subduction behavior

Example: Change in Slab Pull due to deep Phase Changes:

Qlivine to Spinel phase change at 410 km.
Spinel to perovskite + magnesiowustite at 660 km.

4.6 Temperanires in Subducting Slabs

410 km: 400G
uplift of Ol - Sp boundary kg

- more dense mass shallower 1200°C
— slab pull increase =l

1800 G

660 km: — 500 km
depression of Sp — Pv+Mw boundary . i
- lighter mass deeper e : —700km

- slab pull decrease

Schubert et al,, 2001 Mantle convection in the Earth and Planets

Why Study Force Balance?
Plate Coupling, Internal Deformation, Seismicity
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Force Balance in Subduction System
(2 slabs under Overlying Plate: Kanto)

Psib Parc Pooupicger. o Slaalasia

Fshear ’

'Wet' Transition Zone

Retards Subduction Drives Subduction Second Slab (PHS)
Fbend - slab bending Frp - ridge push Pcouple - plate coupling
Feouple - plate coupling Fsib - slab sinking to EUR, PAC
Fshear - viscous shear Fa10 - Ol phase change Psib - slab sinking
F410 - delayed Ol change at 410 km Parc - buoyant arc (vert)
Fwedge - wedge suction Overlying Plate 3rd D: Pcoll - arc (horz)
Fiow - mantle flow Farc - buoyant arc 3rd D: Poend - slab bending

Fback - backarc 3rd D: Pwedge - PAC wedge?

Force Balance in Subduction System
(2 slabs under Overlying Plate: Kanto)
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slab coupling and
interaction.

g
fHisdEEazinnannsnica

double seismic
0 100 150 200 250 300
Distance (kin) Zone.




21-2-10

Force Balance in Subduction System
(2 slabs under Overlying Plate: Kanto)

Accretionary Wedge
. Overridi

push or torque of PHS by underlying (coupled) PAC

Bilek and Lay (GRL, 2002)

Geodynamical Analysis:
Feedback between Modeling and Data

L. Lavier | UTIG



Geodynamical Analysis:
Initially use 2D Visco-elastoplastic Code (L. Lavier)

(1) Designed for lithospheric deformation.
(2) Evolution of slab subduction over time.
(3) Simulates:

a. elastic deformation.

b. viscous (ductile flow) using creep laws. :

¢. Mohr-Coulomb plastic flow.

d. Has erosion, fault zones.

e. Thermal evolution
(4) Easier to use than 3D CITCOM code
(5) Code author available for advice.
(6) Start with 2D subduction geometries.
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details of arc-continent collision

Geodynamical Analysis of central Honshu: FY2009

(1) Define force-balance cross-sections for
representative zones across Japan trench
and SW Japan, with focus on
seismogenesis.

(2) Install Lavier visco-elastoplastic code at ERI.

(3) Create simple PAC-EUR one-slab model. §

(4) Simulate PAC subduction, analyze
deformation inside slab, overlying plate.

(5) Create more complex PAC-EUR model
including crust and accretionary system.

(6) Discussion between ERI, USC, and UTIG
regarding PHS-EUR model (including Izu-
Bonin arc.
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km

Strain rate and stress due to slab bending of
3 different internal structures.

{Capitanio et al., G-cubed, 2009)
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