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Endeavour segment: ~90 km portion of the Juan de Fuca ridge.
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Hydrothermal vents



Mid-ocean ridges undergo periodic “rupture” events.

With a 1 m dike width and 52 mm yr-1 
spreading rate, this should repeat at 
the Endeavour every ~20 years.



We’ve been monitoring earthquakes at the Endeavour segment for multiple decades, 
which allows us to track the spreading cycle.

● Last “rupture” in 1999-2005, sequential dike emplacements
● Ocean bottom seismometer recordings before, during, and after that event
● Hydroacoustic monitoring for other events
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Ruptured in 2005

Ruptured in 1999

Ruptured in 2000

Nearly 20 years since the last rupture, we can begin to anticipate a subsequent event. 
What should we be looking for?
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North segment rupture Jan-March 2005: 
1000s of earthquakes migrating 10s of 
kilometers

Ruptured in 2005

Ruptured in 1999

Ruptured in 2000
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Nearly 20 years since the last rupture, we can begin to anticipate a subsequent event.
What should we be looking for?

*non-extrusive magmatism!
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Signs of impending rupture:
● Exponentially increasing 

seismicity rates
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Nearly 20 years since the last rupture, we can begin to anticipate a subsequent event.
What should we be looking for?

BEFORE DURING AFTER

Signs of impending rupture:
● Exponentially increasing 

seismicity rates
● More on-axis seismicity 

outside of the central 
segment
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Indeed, we are starting to see many signs of impending rupture.

Signs of impending rupture:
● Exponentially increasing 

seismicity rates
● More on-axis seismicity 

outside of the central 
segment
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2022 2024
Signs of impending rupture:
● Exponentially increasing 

seismicity rates
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Which portion will rupture 
first?
Central/Southern?
● Probably! But anything 

could happen.

Indeed, we are starting to see many signs of impending rupture.



Larger swarms and larger earthquakes are getting more 
common.



What changes can we continue to monitor?
● Extended distribution of on-axis seismicity
● Continually increasing seismicity rates

Looking forward…
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What changes can we continue to monitor?
● Extended distribution of on-axis seismicity
● Continually increasing seismicity rates

How will we know that actual rupture is happening?
● Migrating seismicity
● Thousands of earthquakes

How can/should we respond to this event?
● We will have more than one shot, probably will 

have multiple stages
● Associated phenomena will be widespread and 

varied

Looking forward…
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We think the propagating rifts may also be partly responsible for preventing extrusion at 
the Endeavour segment.

● The extra fracturing allows “volatiles”, or 
the gases within magma that lower its 
density and make it less likely to erupt, to 
escape

● This hypothesis fits well with estimated 
volatile content and measured heat 
output of the segment



Current cabled network: Cabled + autonomous network:




