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gravitational potential energy, modern tectonism, and inherited structures
Michael W. Brown and Cassidy N. Jay, Washington and Lee University

IV - Results

- Geodynamic modeling of the Southeastern United States: Associations between
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IV - Results, continued

 Geodynamic models quantify lithospheric gravitational potential energy (GPE) magnitudes
in the Southeastern United States. Models incorporate recently published crustal
thicknesses (Buehler et al., 2017) and a region of high seismic velocity beneath central West

Left: GPE magnitudes. Layer densities and thicknesses are from Crust1.0 (Laske et al., 2013). In Figures
5 and 6, Moho depths are from Buehler et al. (2017).
Right: GPE magnitudes plotted with earthquake epicenters (USGS).
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Ghosh et al., 2019). We seek to analyze spatial relationships between GPE and ongoing seismic Figure 7 and Table 1 — Statistical analysis. A Bivariate Moran’s | test and linear regression
activity in the eastern United States. Figure 4 — GPE magnitudes calculated using density and Moho data from Crust guantifies the relationship between GPE magnitude and proximity to nearest earthquake.
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Figure 5 — GPE magnitudes calculated using density data from Crust 1.0 and |
continental Moho depths from Buehler et al. (2017) Figure 8 — From Harris (2000): Map of Precambrian rift basins in eastern North America. E.g.,
— the Grenville Front and Reelfoot Rift align with seismic zones in areas with low GPE magnitude.
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al., 2013), which are integrated over the thickness — .275 * |n models that incorporate more precise Moho constraints (Figures 5 & 6), as GPE magnitude
of the lithosphere on a 0.5 by 0.5 degree grid (e.g., j :435 increases (becomes more negative), distance to earthquakes decreases (Figure 7, Table 1).
Flesch et al., 2001). The integral accounts for [ 40° j 285 * Thereis a weak statistical correlation between high GPE magnitude and earthquake
topography, rock density, and layer thicknesses. 15 proximity. Spatial relationships with inherited features (Figure 8) suggest that inherited
Crust1.0 models are compared to models that j 2(1)5 strength heterogeneities play a role in distribution of GPE and seismicity.
incorporate recent seismic observations (Biryol et -1.515
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= _lfh fz S ads’ ) ds Figure 3 — From Rey (2019): 2-D depiction of Figure 6 — GPE magnitudes calculated using density data from Crust 1.0, and models in Figures 5 and 6.
z="7) \J P49 GPE integral combined continental Moho depths from Crust 1.0 and Buehler et al. (2017) * Conversion of precise S-Wave tomography dataset (Parker et al., 2015; Wagner et al.,

2018) to density data using empirical seismic velocity to density relationships as
described in Abers et. al. (2016).

 Analyze interactions with inherited features, especially in areas with high concentrations
of earthquake epicenters and lower GPE magnitude.
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