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SA3CREE Fluidmechanical modeling of plate boundaries
to simulate mantle convection with plate~like motion as its top
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Figure 1 Stream lines or equi-velocity
contours of the flow in the homogeneous
half  space.  Dashed  lines are
clockwise-directed and  solid  lines
counterclockwise-directed. a) Stream lines of
the flow due to normal faulting at ridge. A
conjugate set of 45ip slip faults extends
down to depth W below the free-slip surface
in a homogeneous half space. Dashed lines
are clockwise-directed and solid lines
counterclockwise-directed. ~ The  flow
direction is reversed in the case of symmetric
trench. b) Stream lines of the flow due to
distributed single forces normal to the 45—Odip
fault plane at a one-sided trench. The fault
extends down to depth W in a homogeneous
half  space.  Dashed  lines  are
clockwise-directed. The counterpart of this
source is located very far away to the right.
Flow crosses the fault plane from the foot
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wall side well into the hanging wall side. ¢) Equi-velocity contours of the flow due to left-lateral strike-slip faulting along transform fault. The
source extends down to depth W below the free-slip surface in a homogeneous half space. Solid and dashed lines indicate the positive and

negative along-strike velocities, respectively. d) Stream lines of the flow due to an infinitesimally short slab of width 2W. The source is placed at
depth W below the free-slip surface in a homogeneous half space.
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Figure 2 Profiles of horizontal

(solid lines) and vertical tensile 12

b)

Tlow by slab excess mass \rench

stresses (dashed lines) along the 1
surface (z=0) in a case of large
viscosity  ratio  (r=1000).
Trench-to-trench distance L is
40.96W. a) stresses due to the o2
flow driven by the slab excess |/
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normalized by [fo|. b) stresses 0
due to flow driven by faulting at
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trench with moment density mo, normalized by jmo}/W. Faults are spaced periodically at interval L.

Figure 3 Two-dimensional model
configuration of convection
system with faults at ridges and
trenches within the highly
viscous surface layer. The highly
viscous subducting slab s
attached to the bottom of the
surface layer.
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Figure4 Profiles of horizontal and vertical tensile stresses along the 08 k" "’ffu':: -
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Figure 5 Stream function, normalized by [folW /7, , of 0 =
the coupled convection with viscosity ratio r. The
contour interval is 50, 500, 5000 for cases (a), (b) and (c¢)
where r=10", 10% IO.SSubducu'ng slabs are placed at an N
interval L(=4096W). The vertical scale is exaggerated.
Dashed and solid stream lines direct clockwise and I
counterclockwise, respectively. Hashed layer means 1 —
highly viscous surface layer. Mo w 2
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Figure 6 Profile of surface horizontal velocity, 115rgnch ridge ridge wench
normalized by [folW/n,, of the coupled convecon |
with viscosity ratio r=1000. Trench-to-trench distance ok !
L is 40.96W. A ridge is placed either at the symmetric .
position (y=0.5L) or at an asymmetric position ol ;
(y=0.7L). In the latter case ridges are located at y=..., 5
-1.3L,-0.7L, 0.7L, 1.3L,.... 8; o)
= 1
-50 [ '
100 .:
"_’_’—'___"__"'_»"—"'_""""_"'" centered
73 ---
-150 = : .
oW 0.5L 0.7L L

(L=40.96W)



