_ecture 7. Subduction processes
In high resolution

Outline

Spatial “zoom-1n"’ at subduction processes. Stress in the
slab. Effect of gabbro-eclogite transformation and de-
serpentinization.

Effect of weakening of mantle wedge.

Friction in subduction channel



Spatial “zoom-in”
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Slab stress

Stress without phase transformations
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Slab stress
Pressure without phase transformations
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Slab stress
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Slab stress
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Slab stress
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Plus gabbro-eclogite transformation
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Conclusions

e Spatial “zoom-1n” technique allows to increase model resolution
and to consider effects not detectable in the low-resolution
models.

» Modeled stresses in the slab without phase transformations are
Inconsistent with seismological observations in central Andes,
but introduction of gabro-eclogite transformation in the crust and
deserpentinization in the uppermost mantle result in the right
stresses

« Mantle wedge weakening may cause the recycling of the upper
crust in the overriding plate



The central Andes model
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Subduction zones with adequate heat flow data to constrain frictional heating
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Conclusion

Estimates of low friction in subduction
decoupling zones from geodynamic models is
fully consistent with robust estimates of friction

based on heat flow data



Question

Is that low friction static (effect of high pressure
porous fluid) or dynamic (result of dynamic
weakening)?



Friction coefficient

Experimental results on dynamic weakening

HVR1360 - gypsum gouge (De Paola et al., unpubl.)
o,=0.80 MPa, V= 1.30 m s~ (flash heat., nanop. lubr., dehydr. & therm. press.)

HVR1138 - anhydrite gouge (De Paola et al., unpubl.
o.=0.82 MPa, V=1.30 m s~ (flash heat. & nanop. lubr
HVR1161 - dolomite gouge (ref. 10)
0,=0.81 MPa, V=1.30m s~ (flash heat., nanop. lubr., decarb. & therm. press.)
0.8 |
N411 - novaculite (ref. 3)
o,=5 MPa, V=0.1 ms™ (gel lubrication)
0.6 | /" ‘Ri7s - clay-rich fault gouge (ref. 9)
0,=0.6 MPa, V=1.03 m s~ (flash heat., nanop. lubr. & dehydr.)
HVR719 - serpentinite (Hirose & Bystricky, 2007)
0,=2.6 MPa, V=1.14 m s~ (flash heating & dehydr.)
04 HVR439 - marble (ref. 7) o, = 12.1 MPa
’ V=1.14 m s~ (nanop. lubr. & decarb.)
T ‘
i, M
0.2 i % TT5m “rper i
"ﬂ " ,
A 0L WA
O O J " " " M 4 " " I 4 L\ " N ' N N " " 4 " " " " 4 " M " " 3

0 1 2 3 4 5 6
Normalized slip, slip/Dy;,

(Di Toro et al., 2011, Nature)



Friction coefficient
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Question

Is that low friction static (effect of high pressure
porous fluid) or dynamic (result of dynamic
weakening)?

Answer

Dynamic friction change in large earthquake
IS less than 0.01. It means that low friction in
subduction channel has static reasons, e.g.
high pressure fluid



