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A road map to incorporating rheology into CRM
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Rudnick & Gao 2003, 2014
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a) Andesitic end-member, 0 wit% H, D b) Basaltic end-member, 0 wt% H,O

400

20
25
E 600 E 600
=3 5 = 3
- o = 30 o
T j=1
a a
35
[ Quartz
EDI] [ ]Feldspar 40 800
0 ) B 0 05
Volume Percent I Pyroxene Volume Percent
B Gamnet
I Amphibole
c) Andesitic end-member, 0.5 wi%a H 8] I Mica d) Basaltic end-member, 0.5 wit% H,O
400

20
25
€ E
=, _—
g% =
o o
a a
35
40
0 05 05
Volume Percent Volume Percent

Shinevar, Behn and Hirth, GRL, provisionally accepted




26

[ 1 qQuartz I E
I L1 Feldspar | = |
25 _ /
B Pyroxene (Garnet) II
= Olivine II |
Q)
©
‘D:E, 23_._._:. Enn
o
O
:é: 22_ .........
K7
o
®
2 21
20 L e B o e mom m m w m e e e er e e
P=0.8 GPa
E=T0M"s?
19+
200 400 600 800 1000

Shinevar, Behn and Hirth, GRL provisionally accepted



I 1 "_'_ 1 I 1 I
50t o 1400
s
8
]
v e=10"¢s"
i ]
2 . e Brittle
4 e (QQUArtz
: Feldspar
= a0l 4 — Pylrc.)xene 4600
=< ] e Olivine _
L sy —_—
*% : m m 8 Apndesitic <
0O § mm Basaltic ~
35+ N
]
N
N
[}
800
Moho
45 1 1 1 1 1 1 1
19 21 23 25 27

Viscosity (log,,(Pa

's))

Shinevar, Behn and Hirth, GRL, provisionally accepted



a) Andesitic end-member b) Basaltic end-member
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Application of Flow Laws
to the Rheology of Shear Zones

FIRST STEP: Stress Estimates
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Stipp et al. (2006)
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Application of Flow Laws to the Rheology of Shear Zones

Localization promoted by diffusion
creep of fine-grained matrix

AND

Shear zone strain rate consistent with
dislocation creep flow law for weak
phase (lower bound model)
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€/é,—F
A= "1 _F

& — from large aperture GPS
F — from estimate of composition and flow laws

€., — modeling grain size

Compare with independent constraints for x
Estimate for €., provides constraint on effective viscosity

LOTS OF OTHER THINGS TO CONSIDER
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