
 

 

to the Adriatic coast. A particular case is 
represented by the anticline zones, where due to 
an important tectonic uplift of the base rock 
formation, the H/V curves indicate pronounced 
amplifications at higher frequencies (i.e. 0.7-1 Hz), 
with the seismic bedrock depth ranging from a few 
tens of meters (i.e. anticlines with surface 
expression) to about 130 m (Laurenzano et al., 
2013; 2017). The anticline zones are at basin scale 
the only case where the geologic and the seismic 
bedrock tend to overlap in correspondence of the 
base of continental Quaternary sediments. In the 
other part of the basin the seismic bedrock depth 
can be associated to different stratigraphic 
discontinuities well recognized inside the 
continental Quaternary succession: the R-Surface 
(e.g., Scardia et al., 2012) to the west and 
southeast of the basin, besides the Y-Surface and 
the AES6 subsynthem base (e.g., Scardia et al., 
2012; Martelli et al., 2017) in the central plain. The 
proposed seismic bedrock map may be a useful 
tool for both scientific and applied purpose. In 
particular, this study may serve as benchmark for 
future site response assessments, numerical 
modelling of seismic-wave propagation, dynamic 
ground-response analyses, and soil hazard 
assessments at the basin scale. 
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We acquired microtremor Rayleigh-wave array 
data at 11 sites in the Seattle basin, Washington 
State, USA, and applied the wavenumber-
normalized SPatial Auto-Correlation method 
(krSPAC) to obtain shear wave velocity (Vs) to over 
2000 m depth. In the krSPAC approach, we 
transform observed coherency-versus-frequency 
spectra to coherency-versus-kr (where k and r 
describe wavenumber and nominal station 
separation, respectively) prior to Vs modeling. The 
requirement for array symmetry is eased through 
this transformation, permitting flexibility in array 
deployments at challenging sites such as in urban 

areas. We deployed seven-sensor nested 
asymmetric triangular arrays, with nominal 
interstation separations that varied from 
approximately 300 m to 2000 m. We model Vs to 
3300 m depth at one site, with an average 
modeled depth of 1200 m among all sites. 
Comparison of krSPAC Vs results to a previous 
interpretation from ambient noise tomography 
suggests a broadly comparable Vs structure in the 
250 to 1000 m depth range and improved 
resolution at depths between 0 and 250 m. 
Whereas noise tomography methods commonly 
require months of recording time, the krSPAC 
approach in this study required less than six hours 
of recording time per site. At each site, we resolve 
a geologic boundary where Vs increases above 
900 m/s, which is interpreted as the base of the 
unconsolidated (Quaternary) deposits in the 
Seattle basin. Using this boundary as the reference 
horizon for linear-elastic transfer function 
calculations, we estimate ground motion 
amplifications of a factor of up to 2 from the 
overlying Quaternary sediments between 0.3 and 
7 Hz. Our amplification estimates are consistent 
with previously-published simple spectral ratio 
amplification spectra from earthquakes recorded 
in the basin. 
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The St. Lawrence corridor in eastern Canada is a 
highly populated region with significant critical 
infrastructure. The region encompasses three 
active seismic zones (Western Quebec, Charlevoix 
and Lower St. Lawrence) separated by regions of 
very low seismicity. Whether the variations in 
seismicity are temporal or physical has 
implications for seismic hazard assessment. 
Despite being far from a plate boundary, the 
region is tectonically complex with the St. 
Lawrence River marking the boundary between 
the Canadian Shield to the north and the 
Appalachian Orogeny to the south. Teleseismic 
receiver function models, using a Neighborhood 




