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Y VISUAL ABSTRACT %

A 'million dollar' question:
What is the strength of the upper/middle continental crust?

The 'secret’ gouge experiment
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METHODS

* Schematic diagram of hydrothermal ring shear apparatus in Utrecht University. * Microstructure of hot-pressed

gouge before shear. {100y

A. overview of apparatus B. pressure vessel C. sample-piston assembly
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* Tested experimental conditions
dri : lower furnace Effective normal stress: 100 MPa
rive internal
system piston Pore fluid pressure: 100 MPa
Temperature: 20 - 650°C

Sliding velocity: 0.1 - 100 ym/s

Displacement: 15 mm
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RESULTS

Constant temperature T = 650°C
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DISCUSSION: Viscous creep weakens the granitoid gouge (e.g. pressure solution)?

* The weakening of gouge is strain-dependent
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Summary of results

* The steady-state shear stress drops from ~80 MPa at
low-temperature, fast-velocity, to ~40 MPa at high-
temperature, slow velocity experiments.

*All strong gouges (1=80 MPa) show typical
cataclastic features, with well-developed

iIntragranular fracture arrays, such as R-shear.
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All weak gouges (1=40 MPa) show strain localization
iInto a principal slip zone (PSZ). Inside PSZ, all
grains are reduced to nm-size and tightly packed.

200°C, t=76 MPa

450°C, T =73 MPa Only few intragranular fracture arrays are observed.

*\Weakening is strain-rate dependent at high
temperature, unlike low temperature.
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*High temperature activates the weakening
point at lower effective normal stress.
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ultrafine-grained granitoid
gouge.
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