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Shear wave velocity...
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Mantle melts from v,/v...
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Lower crustal melts from MT...
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Mantle hydration state from MT...
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Rheology? from attenuation...
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Rheolog y? from selsmlc LAB...
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So, to state the obvious...

Separating temperature, compositional, melt
and volatile flux in deformation processes will
require:

* Integration of multiple data sets
* With mineral physics

 And careful assessment of uncertainties
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Differential Stress (MPa)
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Flow Strengfth...
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Differential Stress (MPa)
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Differential Stress (MPa)
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Differential Stress (MPa)
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Wet (saturated) end-member
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Seismic Velocity Ratio vp/vg

1.80

—_
~
it

1.70+

1.65

Rugly,

Ck&G

After metastable modeling |

in Guerri et al. (G2 2015)

ao «

- Thermodynamical
" modeling of

- P-T-H,0 dependent
' mineralogy...

02 03 04 0.5
W1t Percent Hydration



V‘pNs F{atfo

- w d.
Hydration "] = °
O dry © wet
(1 wt-%) -

g:‘ ; £W++++++++++++
lowers
aggregate vp/vg

Okm 10;(m N;Bepth (km3)0;(m 40Ikm 50km
Weight Percentage
by increasing c.
o % quartz . . :
g;

20

Ma & Lowry,

Tectonics
(submitted 2017)

T L) T L)
10km 20km 30km 40km

Depth (km)

50km

Density

4200
4000 b .
reduces <,
+++$ ."““
3800
lower crustal
3600 «++*a**’***+*+{++++++++t<::i+
4
8 ensity
£ 3400
£
(=]
= 0000000000
2 3200 0 0000000000000000000 7
@\ 0o
3 st
(m)] 3000 4000 00000000000000000000000 o 3
%o
3
2800 J0OOO000
+*#¢¢$‘0”
200 |$0000000eedibesesssessssss3IL80800000000
009000000000 000
2400
1 0;(m 20;<m 30;<m 40;<m 50km
Depth (km)
Temperature Change
L ' L 1 ' L 1 L 1
/
10km - d .
20km
B
=3
E=
Q.
@ 30km
o
»
2
’.J'
40km
50km T T T T T T T T
~70 ~60 50 -40 -30 -20 -10 0 10 20 30
Temperature Change (K)



-125° -120° -115° -110°

e e —

0.0001 0.0010 0.0]100 0.1600 1.0000 o
Water (% Saturatiol

40°
35°
30° Va
Seismic Velocity Ratio vp/vg
o5°Hl-74 1.76 1.78 1.80 1.82 1.84 1.86
-125° -120° -115° -110° -105° -100° -95° -90° -85" -80° -75° -70°




Moho Temperature
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“Cold Moho”
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Surface heat flow
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Conclusions:

* Hydration of the upper mantle
dominates rheological strength

* Hydration of the crust is
recorded in bulk v,/vg

* Differences in geotherms
predicted from heat flow and
Moho temperature suggest
volatile flux dynamics

* Hydration may contribute to
buoyancy of the lithosphere



