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Earth’s Ross Ice Shelf as an analog 

Credit: Josh Landis/NSF
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Our Deployment

• 16 seismic stations

• 12 GPS stations

• 5 active source lines

• ~30-day seismic record

• ~40-day GPS record

~200 meters

~300 meters

~120 meters



Ice Shelves

• Formed by ice flowing from 
the continent onto the 
ocean

• Rifts form from differences 
in flow speed that allow for 
opening



Ross Ice Shelf

• Thickness of ice shelf: ~300 m

• Thickness of rift: ~100 m

• WR 4 moves ~820 - 940 m/yr 

toward north

300 m WR4

Rosetta dataset
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Deployment: Dec 2022 - Jan 2023
• 16 seismometers

• 12 GPS stations

• 1 active source 
seismic survey

• A few GPR lines





Fieldwork

• Retrieving GPS & seismometer







Active source seismic experiment



Long Term Deformation

• 2.6 m/day flow towards 
N10ºE



Long Term Deformation

• 5 cm/day opening 
towards N30ºE



Long Term Deformation

• Strain rate 
perpendicular to 
rift





Secular vs Diurnal motions across the rift



Icequakes

• Events identified 
manually 

• About 6000 events

• Also based on ML

• EQT

• Events associated 
and located using 
GaMMA
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Asymmetric, but why?



Low contrast, high 

resolution imagery 

provides a clue

Icequake locations
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Seismic Activity



Seismic Activity

• Seismicity driven by across 
rift tidal strain rate

• Assuming stress and strain 
are in phase

• Icequakes production rate 
is modeled by the tidal 
stressing rate



Seismic 

Activity

• Human located 
events

• New events in red

• Smoothed average 
across rift strain 
rate 

N



Icequake focal mechanism
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Selected focal mechanisms
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Summary

• Active source experiments indicate a ~40 m thick firm layer with 

soft snow, followed by ~350 m thick of solid ice. 

• GPS data indicates a 5 cm/day secular opening across the rift

• There is a up to 5 mm opening/closing during a tidal cycle.

• Most icequakes are located on both sides of the rift, but there are 

more events on the north side.

• Icequakes are modulated with tidal stressing rate (or strain rate).

• Icequakes appear to occur along the active rifting portion of the 

rift

• Icequake focal mechanisms indicate a common T-axis along N-S



Ongoing and future research
Repeating events and their families 
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Ongoing and future research
Change of seismic velocity within the ice













Thank you!




