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Is the Shallow Megathrust Locked?
Peru Trench

Gagnon et al. (2005)



Obara & Kato, 2016
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Brown et al., 2005
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2000 Slow Slip Events-
Postulated from Fluid Flow



2003 Slow Slip Event-
Observed Geodetically 



Dixon et al., 2014



Dixon et al., 2014

Slow slip occurs both 
up- and down-dip of the 
seismogenic zone.

Up-dip slow slip may 
extend to very close to 
the trench. Not well 
resolved

If the present rate of 
shallow slow slip exists, 
all interseismic strain 
accumulation is 
released in slow slip.



Davis et al., 2015

Slow slip initiates offshore and 
propagates to the trench



Hikurangi Ocean Bottom Investigation of Tremor and Slow Slip 
HOBITSS

Wallace et al., 
2016



Wallace et al., 2016
Seafloor moves up ~2-5 cm 

Ocean Bottom Pressure Data



Seafloor pressure gauge captures 
slow slip event

(Wallace et al., 2016)
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Seamount Templates (+/- 5 km PI): Time vs. Magnitude

05/2014         07/14             09/14             11/14            01/15           03/15             05/15       07/2015
Seamount Detections (3-5 OBS stations): Time vs. Magnitude
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Template Matching with 
Seismic Data



Expanding Catalog:

1. Pick P and S arrivals and locate new events
2. Determine faulting geometry
3. Perform multi-station template matching.

1. Pick P and S arrivals and locate new events.
2. Determine faulting geometry of earthquakes to establish which 

events are on the plate interface.
3. Perform template matching to identify repeating sequences.
4. Correlate our postulated shallow slow slip events with geodetic data 

(CI- APGs, borehole strain, GPS) and seismic tremor

CONTINUING WORK:


