Vertical mantle flow associated with a lithospheric drip beneath the Great Basin
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Introduction Shear Wave Splitting + Tomography + Modeling Geophysical Constraints, Mantle Flow, and the Great Basin Drip
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bars are our results, A *‘ times drop to near-zero values across the central Great Basin, spheric drip below. This is in agreement with the geody- 5(c) Regional heat flow [Blackwell et al.

subsidence, or voluminous magmatic ac- gray are from previously the only region in the western U.S. exhibiting such observa- 5(a) Shear wave splitting plotted with regional to- namic models of Elkins-Tanton [2007], which show that 1991] shows reduced heat flow values (~50
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ging y a /. ay Andreas Fault, SN: i from ~1.25 sec to 22.25 sec and fast polarization directions are in a region of otherwise large splitting are indicative of significant surface expression. This may be the first de- mW/sqg. m.; yellow and red). This is consis-
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transient nature. Some studies have labeled GBD denotes predominantly oriented NE-SW south of the region and gener- a local disruption in a predominantly lateral regional tection of a lithospheric drip without significant uplift, tent with a lithospheric drip, which would
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. . Great Basin. central Great Basin region surrounded by large splitting times in
gions. We show clear evidence for a

lithospheric drip in the central Great ' = = " | ® Spliing Time se0 most other regions (red/orange regions). e~ , | New evidence from GPS measurements

Basin (Fig. 1) from a combination of 40°N e = ‘ i . o Results of P-wave delay time tomography (Fig. 3) reveal a near-vertical cylindrical zone 5(b) Post 10 Ma volcanic activity (black circles) igcrz}[,\r/ai’cliz(r:]ailrI]Z’[ehde
shear wave splitting, seismic P-wave to- b of increased P-wave velocities in the upper mantle beneath the central Great Basin, coinci- [NAVDAT] shows a dearth of regional volcanic activ-
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mography, and prior geophysical and BN ey, dent with the region of smallest splitting times. This feature, originally termed the “Nevada ity. Our geodynamic models show minimal to no vol- cortorad rear the
geological evidence. Consistent with our A Cylinder” by Roth et al. [2008], is approximately 100 km in diameter, extends from ~75 km e canic activity resulting from a drip in regions of warm, Great Basin Drip
geodynamic models, the drip does not ~ ss = | depth to at least 500 km, and is bottom-tilted to the NE (Figs. 3b and 3c). Near 500 km thin lithosphere. An exception is the Lunar Crater ’
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ized core cylinder of cooler, seismically . - , . o Basin drip is well resolved, and the dip is not an artifact of the tomography process. sphere as material

faster material and a rapid shift from = We performed geodynamic numerical experiments using the approach of Elkins-Tanton - ] flows into the dri N e o
horizontal to vertical mantle flow in a — [2007], through a two-dimensional axisymmetric finite element fluid dynamic code called 5(d) Seismic P-wave tomography (slice at 200 _ See Holt et al P e B Difforennn walogitv vect
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the North American plate, which is meeting]. o o o o 35 km thick crust under- time, generate vertically oriented anisotropy which | € drip [Holt et al. this meeting].
moving southwest in the hotspot refer- ain by 40 km mantle would tend to strengthen the tomographic signature
ence frame. A —— " °  lithosphere with a flat of the drip. This is supported by preliminary
R — 2 : ower boundary (no litho- S-wave tomography results [Fouch et al. 2009]
spheric root) in which a which show the cylinder of faster material but not

“seed” region of higher —— as strongly as seen in the P-wave results here.

rather than erase seismic fast direction [Lassak et al.
20006], this is likely due to a transition from horizontal to
vertical mantle flow; i.e., a lithospheric drip.

The drip Is characterized by both a local- _ tion of a distinct cylinder difficult below this depth. Resolution tests indicate that the Great . the proposed drip and therefore might be due to as-

thenospheric upwelling at the drip margins.
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