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My goal her is to briefly present the following project, blabla, which has just been funded by GeoPrims, as well EarthScope, and will receive substantial support, both intellectual and logistical, from several collaborators from the USGS and CVO.  
Volcanoes are prime examples of complex systems that require multi-disciplinary teams, and this is exactly what we have tried to do to shed more lights into the plumbing system of our world-famous volcano from Cascadia. 



 Geophysics 
 Active-source seismology 
▪ Levander (Rice) and collaborators 

 Earthquake seismology 
▪ Abers (LDEO), Creager, Vidale, Houston (UW), Moran, 

Denlinger (USGS), Levander (Rice) 

 Electromagnetic Imaging (MT) 
▪ Schultz (OSU), Bedrosian (USGS) 

 Petrology – magma chamber dynamics 
 Sisson, Clynne, Pallister (USGS), Bachmann (UW),  
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Here is the team involved. Dominantly geophysicts, focusing an active source seismology experiment planned (led by Alan Levander), an earthquake seismology experiment, involving Abers,…, an electromagnetic imaging experiment (or MT), led by Adam Schultz and Paul Bedrosian, and finally some petrologist-geochemists, who will focus on magma reservoir evolution and dynamics. 



 It’s active! 
 Reasonable size 
 Well-

characterized 
 Access for 

instrumentation 
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Why did we pick MSH among all the beautiful volcanoes of the Cascade Arc? The main reasons are the following. Over the last few thousand of years, it is the most active. 
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This is our Master target figure. W-E profile and cross-section from MSH to Adams up to ~ 100 km depth. Using the different techniques listed here, we can reach different parts of the system, and hopefully image the whole crustal block from the slab to the surface. We have added some features that were outlined by previous work, including large magma reservoirs at the crust-mantle boundary, a mid-crustal “reservoir”, or mid-crustal reservoirs, commonly referred to as the Southern Washington Cascade Conductor (SWCC), and smaller upper-crustal magma chambers.



Waite and Moran, 2009 

E-W cross-section 
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Here is some of this existing data: upper crustal reservoirs with local earthquake tomography, with a shallow storage zone, as well as the roof of a slightly deeper one. 



Hill et al., 2009 
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Some MT data from Hill et al 2009, showing conductive regions beneath the volcanoes, as well as at mid-crustal levels. The origin of this feature, referred to as the SWCC remains highly controversial, with interpretation involving the presence of conductive sediments and/or the presence of partial melt
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Finally, we also have seismic imaging from Ambient noise tomography, Bottom: 2-D map of shear-wave discontinuities from the scattered wave field of teleseismic earthquakes. 

Figure 5: E-W cross-sections through the CAFE
profile, at latitude of Mt Rainier (red triangle). (Top)
Slice through 3D volume of Vs (Calkins et al. 2011).
(Bottom) dVs/Vs variations from 2D migration of
scattered waves in P coda, from McGary et al. (in
prep; updating Abers et al. 2009). Colors show
variations in S velocities needed to produce P-S
mode-converted scattered waves. Both plotted to
same scale; left axis corresponds to coastline.
Interpreted features: M, upper-plate Moho; JM, Juan
de Fuca plate Moho; T, interplate thrust zone. Note
strong JM in both figures, slab extending beneath
arc, but weak and gradational Moho under the arc.



Parsons et al., 1998 
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Here is another velocity model, from Parsons et al 1998, going through the MSH area. 



Passive Seis: 70 broadbands + existing 
MT: 150 wideband sites 

Active 3D Seis: 2600 Texans/multiple deploy 
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So, clearly a strong background, and a region prone for higher resolution experiment. Here is our plan for the geophysical experiments, that will be complemented by petrological studies of co-magmatic plutonic xenoliths that appear in many of the MSH volcanic units
MT much broader aperture to better cover the SWCC and determine its origin

Texans = transportable seismometers
Figure 1: Map showing deployment strategies for passive source seismic imaging and MT survey (left)
and active source tomography (right) in the greater Mount St Helens area. For the active part (right),
colored lines are refraction profiles, each with 8 shots (stars) and 1000 Texans. Colored areas each
would contain 1600 Texans, except the central purple area, which would have all 2600. The experiment
will be conducted in five stages – (1) the southern 4 shots on the NS line will shoot into receivers on the
NS line as well as Texans distributed across the northern red region, (2) the northern 4 shots on the NS
line will shoot into the southern yellow area, (3) the eastern 4 shots on the WNW line and the two other
eastern shots on the 30-km ring of shots will shoot into the green area, (4) the western 4 shots on the
WNW line and the two other western shots on the 30-km ring will shoot into the blue area, and (5), the 4
remaining shots on the inner ring will be recorded on stations within the center purple area. Shots on the
outer two rings are 2000 lb each. Shots on the inner two rings are 1000 lb each.



 Long term goal: 
 Try to see magmas from their mantle source to 

the near-surface 
 Near term goal: 
 When complete, we will produce the largest, most 

comprehensive dataset for plumbing of any 
volcanic system 

 Vehicle for publicizing GeoPRISMS science 
broadly 

 Strong collaborations with other groups 
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Hypothetical
More certain outcome
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