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The Seismogenic Zone

Fisher, Hooker, Smye, and Chen, 2021

• Downdip increases in 
pressure solution strain

• Positioning of fluid 
sources

• Impact of transient 
events related to EQs 
and slow EQs



Analog sites for the subduction interface
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Paleotemperature
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Chlorite
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Scaly fabrics are Si depletion 
zones
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Volume loss
Scaly fabric
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Elemental variations: scaly fabric material and 
microlithons (assuming Ti is conservative)
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Image
Analysis
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Volume strain:
scaly fabric vs veins
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Coupled fluid 
flow and 

Strengthening

Fisher, Hooker, and Oakley, 2019
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Plan View

Cross sectional view

Fluid production

MEFISTO, the Mineralization, Earthquake, and 
Fluid-flow Integrated SimulaTOr
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Thermally activated 
asperity nucleation
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Fluid Flow



Solubility=C= f (T, P) (mol/kg)

Experimental data 
from Manning, 1994 
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Shear heating

effective friction coefficient 
= 0.04

grain size = 10 μm
sediment thickness = 0.4 km
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Precipitation Rate

Time (yr)
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Conclusions
•Oxygen isotopes, Oxygen isotope thermometry, and clumped 

isotopes indicate buffering by rock, with temperatures of vein 
formation less than the max T, potentially related to lowT fluid-
producing reactions. 
• Volume loss recorded by scaly fabrics is dependent on T and is 

comparable to the amount of precipitated vein material at the 
scale of a thin section.
•Modeling using MEFISTO (the Mineralization, Earthquake, Fluid 

flow Simulator) and tracking of supersaturation rate during 
earthquake transients indicate modest precipitation rates 
(because of low solubility in the seismogenic zone) and rapid 
restoration to background levels after an earthquake.


