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Figure S1. Time-slice maps of crustal thickness in kilometers of the Basin and Range of the western United States in 7-million-year time steps, based on integrating smoothed strain rates backwards to estimating the effect of lower crustal flow on paleo-crustal thickness over time. The state boundaries are moved with all points for reference.

Figure S2. Time-slice maps of crustal thickness achieved from present-day CRUST 1.0 dataset for the Basin and Range of the western United States in 7-million-year time steps based on integrating strain rates backwards to estimate crustal thickness over time. 

Figure S3. Time-slice maps of formal standard error estimates (km) of crustal thickness based on the present-day CRUST 1.0 dataset within the Basin and Range of the western United States in 7-million-year time steps. 

Figure S4. A. A scatterplot and a line of best-fit based on present-day crustal thickness data (Laske et al., 2013) and ETOPO5, a global map of topographic elevation. B. Schematic illustration for our upper mantle density calculation and compensation of topography.

Figure S5. Time-slice maps of western United States upper mantle density (ρm’) calculated based on compensation at 100 km depth using CRUST 1.0 and ETOPO5 dataset, and advected to new locations based on the position estimates of McQuarrie and Wernicke (2005).

Figure S6. Time-slice maps for the surface elevation of western United States in meters achieved from compensation of crustal thickness at 100 km depth from the sea level in 7-million-year time steps.

Figure S7. Time-slice maps of surface elevation formal standard errors in meters for the Basin and Range of the western United States in 7-million-year time steps.

Figure S8. Test of sensitivity for final crustal thickness and topography estimates for: A. Under-damped solution with SEUW = 1.0. B. Optimal solution with SEUW = 1.3. C. Over-damped solution with SEUW = 1.7. Note the presence of a high Nevadaplano for all solutions at 36 Ma.

Figure S9. Time-slice maps of surface elevation in meters achieved by taking into account the effect of lower crustal flow for the paleo-crustal thickness of the Basin and Range of the western United States in 7-million-year time steps. 

Figure S10. Time-slice maps of 2-D steady-state heat distribution models for upper mantle of the western U.S. using the NAVDAT dataset for time intervals of: A. 0 – 8 Ma; B. 8.5 – 18 Ma; C. 18.5 – 30 Ma; D. 30.5 – 36 Ma. Red dots represent the imposed sources for temperature perturbation linked to the temporal and spatial history of magmatism from NAVDAT dataset. The thermal perturbation of 150 °C for the upper mantle is an approximation for upper mantle temperature variations inferred from present-day seismic and heat flow constraints (Schutt et al., 2012).

Figure S11. Time-slice maps of western United States upper mantle density (ρm’) States in 7-million-year time steps calculated based on an approximation of thermal perturbation effect as a result of slab rollback through time, and advected to new locations based on the position estimates of McQuarrie and Wernicke (2005).

Figure S12. Time-slice maps for the surface elevation of western United States in meters achieved from compensation of crustal thickness as a result of thermal perturbation associated with the magmatic history that impacted the density of the upper mantle at a depth of compensation of 100 km depth below the sea level in 7-million-year time steps.

Animation 1. Time-slice animation of western U.S. dilatation strain rates evolution for intermediate solution (SEUW = 1.3) along with velocity field estimates relative to North American frame from 36 Ma to present-day. The red vectors are model velocities (95% confidence error ellipse) at the coordinate sites where position change estimates have been obtained from the kinematic model of McQuarrie and Wernicke (2005). The green vectors are model velocities for Pacific Plate relative to the stable North American frame. The blue line represents the location of continental margin through time, and the red line represents the location East Pacific Rise and later in times the location of San Andreas Fault system.

Animation 2. Time-slice animation of formal standard error for model contoured dilatation strain rates of intermediate solution (SEUW = 1.3) (see animation 1) from 36 Ma to present-day. 

Animation 3. Time-slice animation of crustal thickness evolution (km) of the Basin and Range in western United States from 36 Ma to present-day, based on integrating strain rates backwards to estimate crustal thickness over time. The state boundaries are moved with all points for reference.

Animation 4. Time-slice animation of formal standard error estimates (km) of crustal thickness for the Basin and Range of western United States from 36 Ma to present-day.

Animation 5. Time-slice animation of crustal thickness in kilometers of the Basin and Range of the western United States from 36 Ma to present-day, based on integrating smoothed strain rates backwards and estimating the effect of lower crustal flow on paleo-crustal thickness over time.

Animation 6. Time-slice animation of western United States upper mantle density (ρm’) calculated based on compensation at 100 km depth and advected to new locations based on the position estimates of McQuarrie and Wernicke (2005) from 36 Ma to present-day.

Animation 7. Time-slice animation of the surface elevation evolution of western United States in meters achieved from compensation of crustal thickness at 100 km depth beneath the sea level from 36 Ma to present-day.

Animation 8. Time-slice animation of surface elevation’s formal standard errors in meters for the Basin and Range of western United States from 36 Ma to present-day.

Animation 9. Time-slice animation of surface elevation in meters achieved by taking into account the effect of lower crustal flow for the paleo-crustal thickness of the Basin and Range of the western United States from 36 Ma to present-day.

Animation 10. Time-slice animation of 2-D steady-state heat distribution models for upper mantle of the western U.S. using the NAVDAT dataset from 36 Ma to present-day. Red dots represent the imposed sources for temperature perturbation linked to the temporal and spatial history of magmatism from NAVDAT dataset. The thermal perturbation of 150 °C for the upper mantle is an approximation for upper mantle temperature variations inferred from present-day seismic and heat flow constraints (Schutt et al., 2012).

Animation 11. Time-slice animation of western United States time-dependent upper mantle density (ρm’) calculated based on an approximation of thermal perturbation effect as a result of slab rollback from 36 Ma to present-day.

Animation 12. Time-slice animation of western United States upper mantle density (ρm’) calculated based on an approximation of thermal perturbation effect as a result of slab rollback since 36 Ma. Red dots represent the reconstructed position of magmatism from NAVDAT dataset used as imposed sources for estimating temperature perturbation since 36 Ma to present. 

Animation 13. Time-slice animation for the surface elevation of western United States in meters showing the collapse of topography was presumably facilitated, in part, by the thermal perturbation in the upper mantle associated with the magmatism. Red dots represent the reconstructed position of magmatism from NAVDAT dataset.

Animation 14. Time-slice animation of crustal thickness evolution along with reconstructed locations of metamorphic core complexes (white dots) for the Basin and Range province in western United States from 36 Ma to present-day.

Animation 15. Time-slice animation of paleotopography evolution along with reconstructed locations of metamorphic core complexes (red dots) for the Basin and Range province of western U.S. from 36 Ma to present-day.
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