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} North American Plate moving west -
southwest over a stationary volcanic 
hotspot, currently located beneath 
Yellowstone caldera in the northwest 
corner of Wyoming, USA.  

} previous supereruptions produced the 
succession of calderas that now form 
the Snake River Plain. The last three 
supereruptions 2.1, 1.3, 0.64 Ma.  

} the Yellowstone hotspot may present a 
volcanic hazard in the future, and is 
therefore of great general and 
scientific interest.  

} seismic studies confirm that the 
upwelling originates at mid - mantle 
depths, but debate over interpretation.  

} electrical conductivity is sensitive to 
presence of melts and volatiles, and 
provides a useful additional constraint.  
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Map of western United States showing the track of the 

Yellowstone hotspot from Pierce & Morgan (2009) 
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91 sites from Earthscope MT Transportable Array and a subset of 
34 sites from an earlier long - period MT survey in the Snake River 

Plain (SRP; de Groot - Hedlin ). 
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EMscope Data Coverage  
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Obrebski et al. GJI 2011 
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MT data: EarthScope array + profiles  
collected in 2003 - 2004.    

} recent MT data inverted for 3D electrical resistivity 
structure using  a newly developed electromagnetic 
inversion software package ModEM ( Egbert et al. , 
2011)  

} full impedances (5% error floors) and vertical magnetic 
transfer functions for 14 periods from 7.3 s to 5.2 
hours  

} 10 km x 10 km grid  

} static shifts by relaxing the smoothing in top 6 km  

} 3D MT inversion results strongly depend on inversion 
parameters, such as the prior model and 
regularization  

} a range of 1D or  uniform halfspace  prior models used  

} obtained a class of  models with data fits RMS ~ 2  

} some features are common to all models that fit the 
data; these are robust  

} preferred model obtained with  a 200 m̏ prior 
halfspace  
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58-66 km 
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Wagner et al., EPSL 2010 

Electrical resistivity, this study. Note: 

1) highly conductive layer at ~ 40-80 km 

2) spatially consistent with the wave 

velocity maps 

3) uppermost mantle beneath Y is 

resistive, but conductor reaches the 

upper crust from beneath the SRP. 
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} View to NE, upper 6 
km not shown  

} Conductive feature 
extends to ~ 100 km  

} The bulk of the 
conductor located 
below the Moho  

} Data locations  
marked by green 
circles  

} Yellowstone caldera 
indicated by black 
outline  
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