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Scientific motivations
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Scientific Motivations

* What are the mechanisms
controlling slow-slip events
versus large earthquakes
behavior ?

* Proposed factors:

o Plate boundary roughness

o Physical properties of megathrust fault
zone

o Upper plate drainage system

o Water carried by downgoing plate

Examples of proposed Slow slip event mechanisms
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The Mexico subduction zone

* Active plate boundary

* Many notable earthquakes, -
and significant hazardsto v
Mexico City and other cities

16°

* Two seismic gaps including
the Guerrero seismic gap o
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Slip behavior in and around the Guerrero Seismic Gap

* Changes in earthquake history along the
subduction zone. Guerrero Gap has not had a 19 |
recent earthquake
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* Evidence that some parts the fault zone slip in slow
slip events rather than in earthquakes

* How does the fault zone differ between places that
generate earthquakes and those that slip ‘slowly’?
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The iME GUSTA! Seismic Experiment

Mexico Experiment in Guerrero to Understand Shallow Transients near Acapulco

» 48 days aboard the R/V Langseth

e 1412 km of refraction profiles
(127 OBS drops)

e 2431 km of MCS data with a 15
km long streamer

* 491 km of contingency profiles
with a 6 km long streamer

e Bathymetric mapping, gravity,
maghnetics, XBTs.

e First time that active source
seismic data are collected in this
area
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Two-way travel time (s)
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Incommg Cocos upper oceanic plate structure
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* Velocity models from traveltime
streamer tomography of downward
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Incoming Cocos upper o
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Shallow plate boundary and upper plate structures
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Shallow plate boundary and upper plate structures

e Along-strike variations
in upper plate structure
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Shallow plate boundary and upper plate structures

* Add plate boundary
reflections to refine
plate boundary
geometry and
properties

* Pre-stack depth
migration
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2023 AGU meeting

Talk: T51A-07 - Characterization of the amount and distribution of water present in the young,
Cocos upper oceanic crust from the ridge to the trench offshore Guerrero, Mexico

Anne Bécel et al,,

Friday, 15 December 2023 : 09:30- 09:40,

155 - South (Upper Mezzanine, South, MC)

Poster: T53E-0200 - llluminating shallow subduction zone structure and properties of the
Guerrero Seismic Gap offshore Mexico using active-source seismic data

Davis Hagemeier et al.,

Friday, 15 December 2023 : 14:10- 18:30

Poster Hall A-C - South (Exhibition Level, South, MC)

Poster: T53E-0201 - Seismic Reflection Imaging of the Middle America Subduction Zone Offshore
Acapulco

Grace Ward et al.,

Friday, 15 December 2023 : 14:10- 18:30

Poster Hall A-C - South (Exhibition Level, South, MC)
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Results
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Results

Final Velocity Model
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Incoming Cocos plate structure
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Guerrero Gap — Mexico subduction zone
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