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Depending on emplacement conditions and underground structure, and contrary to what is theoretically predicted
for isotropic sources, recorded local, regional, and teleseismic waveforms from chemical explosions often contain
shear waves with substantial energy. In these situations, the transportability of empirical techniques for yield
estimate to different source emplacement conditions and different depth of burial in regions with limited or no
data becomes problematic. Therefore, it is important to understand the mechanisms of generation and conversion
of shear waves during explosions. We used a small-aperture array to analyze near-field waveforms from a small
underground chemical explosion recorded during the Source Physics Experiment (SPE) at the Nevada National
Security Site. Our frequency–wave number beam-forming technique demonstrate that small-arrays are very
efficient at detecting wave phases and their direction of propagation even when combined source process and
heterogeneous velocity structure effects produce complicated waveforms. We were able to attribute key features
of the waveforms, and wave phases to either source processes or propagation path effects. We also found that coda
waves were more likely generated by path effects outside the source region, rather than interaction of the source
generated waves with the emplacement structure.
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