Neotectonics –Yellowstone Subgroup notes, Sept. 18, 2005, Bozeman
1. Fundamentally, what is Yellowstone below the Moho (Is there active or passive upwelling in Yellowstone)?  

Data required:  

Mantle temperatures beneath Yellowstone
Upper mantle structure

Transition zone structure

Geoid (Dynamic topography)
Density mapping

Characterizing the Lehman discontinuity  
2.  What role to the Yellowstone lithosphere and crust play in modifying, filtering the mantle signal?  (Characterize the process of mass and heat transfer from mantle to the crust.)
Data required: 

3-D Surface strain through time, includes GPS data, studies of individual faults (kinematics and history, earthquake data).  Also LiDAR.  (Put a much finer geodetic array across the SRP and longitudinally along the SRP.  There must be rheological differences between SRP and adjoining B&R.)
Fault lengths and spacing in the context of understanding the thickness of the seismogenic layer. 

Geochemistry and isotope geochemistry of the volcanics 
Volumes and ages of the volcanic rocks.
Dike injection on the SRP?  Where are the dikes?  
What is the history of Neogene drainage development across the migrating Y-SRP hotspot and wave of uplift, and its implications for biogeography?   How have these been affected by climatic factors like ice sheet rebound and thermal uplift by heat flow?  (Detrital zircons, Tertiary basins and their provenance, etc.)
Tectonic geomorphology of the northern Rockies; csmogenic dates,
3.  How does lithospheric rheology in the Northern Rockies control Neotectonics?  How does deep crustal structure of the thick Wyoming craton, GFTZ, L&C line, Sevier thrust belt, Idaho batholith control neotectonics, and earthquake locations?  

Data required:  

Geotraverse.....  Wallowas to Hells Canyon (deepest canyon in the world), to Idaho Shear Zone (Salmon River suture) to Idaho batholith to B&R to thrust belt to B&R province North of Yellowstone to Bozeman (across GFTZ, L&C FZ),  or southern SRP to thrust belt to Wyoming craton? (B&R covered by other experiments in other areas?) (Our work can complement those experiments)  Proxmity of Suture zone to Craton, not as modified by extension.  

3-D strain through time  (see #2) (Put a much finer geodetic array across the SRP and longitudinally along the SRP.  There must be rheological differences between SRP and adjoining B&R.)
Fault scaling

Tectonic geomorphology and ages of surfaces 

Goal:  What controls patterns of faults?  How much does preexisting structure control active faults?  

4.  How to test the influence of gravitational potential in driving Basin and Range extension?   
Data:  Measure isostatic rebound of Lake Missoula?  2500 cu-km  

Isostatic loading of Lake Terreton-Mud Lake?  

Subgoal:  Recognizing Fossil Hot Spots.   How to recognize fossil plume tracks (ancient hot spots) in the lithosphere?  Use Yellowstone as a type hotspot; compare with White Mountain magmas series, other locations?  Chemistry of the volcanic rocks produced allows inferences about the intrusive rocks left at depth.  

Notes to Self:  

Can we define poles of rotation for Basin and Range north and south of the Snake River Plain?  Measure modern extension direction.  Define extent of extension in Northern Rockies geographic area and its kinematics.   Directly relevant to geologic hazards, both earthquake and volcanic.  

(Magma transport, magma volumes, magma chemistry, xenoliths)

Salvage industry seismic data in the northern Rockies?  Seismic broker service.  Need to have a scientific goal in mind. 

