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Example rheology
for the lithosphere
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homogenization is loading, time
and length scale dependent
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Simple viscous flow of two materials example:
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Stress and strain-rates informed

from earthquakes  upper
ot < Tcycle crust

Michael (1984) stress (Yang and Hauksson, 2013) vrs. Kostrov (1974) strain based on Yang et al. (2012)
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Stress from seismicity vs.

strain-rates from GPS upper
At ~ Tcycle CI'USt

Michael (1984) stress (Yang and Hauksson, 2013) vrs. geodetic strain-rates (Kreemer et al., 2014)
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fast axis 1

fast axis 2

Seismic anisotropy
lithosphere Pn €=—> Moho
Ppol ~1/2 wavelength
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GPS vs. crust and SKS anisotropy
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Observed and
predicted stress

Observed (behind)
Predicted (front)

Tectonic Regime:
) | thrust strike- normal

PE crossover = 1250 km

Humphreys and Coblentz (2010)



Modeled loads
and stress __

GPE sets the scale

mantle flow contribution

Becker & O'Connell at 20%

Yellowstone PE: 24% __

Humphreys and Coblentz (2010)



seismic tomography
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« infer lithospheric mantle density anomalies /
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global convection
model (with
ViSCOUs anisotropy) |
and ~20 km resolution e }
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Small scale convection effects?
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Non-uniqueness
(or chicken and
egg problem)

uplift

subsidence
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Full 3D lithospheric
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3 20 40 BGBOH?DMPa

s T Deformation
models can
1 provide
“ average stress
| bounds
f Figure 6. Three representative strength profiles with

depth-integrated strength equaling 1.6 TN/m, similar to
the resolved shear load on the San Andreas plate margin.
Regardless of strength profile, midcrustal shear stress 1s far
below the ~300 MPa expected at 18 km depth from rock
mechanics experiments (assuming a friction coefficient of

0.6) and far greater than a typical earthquake stress drop of
~3 MPa.

| Humphreys and Coblentz (2010)



-10
E
=<
< -10
o
)
o

-10

Bird |
O  Ghosh

Luttrell

-—— global mantle flow

10 10°
differential stress (MPa)

modified from Hardebeck et al. (2013)






	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

