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The three-dimensional shape of the Seattle basin was investigated with gravity anomalies in two ways.  First, a basement surface (Eocene Crescent Formation) was computed directly from gravity anomalies by assuming a prescribed density-depth profile for overlying sediments while allowing basement density to vary horizontally.  Second, a three-dimensional seismic velocity inversion based on the 1998 SHIPS (Seismic Hazards Investigation in Puget Sound) experiment was transformed to three-dimensional density, and the gravity anomaly predicted therefrom [huh- is a word?] compared with observed gravity.  Our favored model assumes that Crescent basement has a density of 2920 g/km3 and velocity of >6 km/s, whereas the density and velocity of overlying sediments are related according to =0.31 v1/4 (Gardner et al., 1974).  The forward model based on seismic velocity shows [close] agreement with observed gravity, indicating that the Seattle basin is about 9 km deep, with its deepest reaches centered beneath central Seattle. The forward model has more gently sloping margins than indicated by the gravity inversion, presumably because of inherent smoothing in the tomographic calculations.  The southern margin of the Seattle basin, formed by the east-west directed, north-verging Seattle fault zone is exceptionally steep in the gravity inversion.  The deep basement surface shows a narrow, east-west topographic ridge directly beneath the frontal fault strand of the Seattle fault where it crosses Bainbridge Island and Puget Sound. [This last sentence is not very interesting, sorry -- This basement “ridge” probably reflects small lateral density variations in the upper part of the sedimentary section across the fault strand rather than actual offsets in deep basement.]

