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Figure 1: (a) Image showing the USS Jackson undergoing a shock trial (courtesy of the US Navy). (b) NEIC
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epicentres, and REB epicentres and uncertainty ellipses of the five shock trials conducted in 2016. Ground-truth
epicentres are also shown where available. (c) Locations of IMS stations with seismic and hydroacoustic arrivals
in the REB for the 2016 explosions. PKPbc was also observed at IMS stations ASAR and WRA in Australia. The
location of Global Seismographic Network station DWPF is also shown.
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Figure 6: (a) Observed amplitude spectra at hydrophone H10N1 for the 2008 and 2016 explosions. (b) Ocean
sound speed profile (2009 World Ocean Atlas) and bathymetry along the great circle path from the test area to
the H10N1 hydrophone. The dashed line is the axis of the Sound Fixing and Ranging Channel. (¢) Transmission

loss (in dB) predicted from ray tracing using BELLHOP (Porter and Bucker, 1987) for a source at 60m depth
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= For all the 2016 explosions, signals are clearly observed at TKL and TXAR.
= At most teleseismic stations the signal-to-noise ratios of P are low.

Figure 2: Observed
seismograms at TKL (A=6.5°)
and TXAR (A=20.9°) for the
2016 explosions. The
seismograms have been
converted to a common
iInstrument response and
bandpass filtered between 1
and 4.5 Hz.
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= The predicted bubble pulse frequency, f,, can be calculated using the known yield

(6759 kg), W, and detonation depth (61m), h.
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= The observed value of 0.85 Hz is consistent with the predicted value of 0.88 Hz.

along a path from the location of the 6 June 2016 explosion to hydrophone H10N1 using a 2D sound speed
model. (d) Ray paths predicted by BELLHOP close to the source region.

Conclusions

= US Navy shock trials provide a good opportunity to compare hydroacoustic and

seismic observations from underwater explosions.
= Spectra recorded by seismic stations in the Eastern US show clear evidence of the

bubble pulse at a frequency which is consistent with ground-truth data.
= The absence of clear bubble pulse observations in some of the spectra at IMS
hydrophones highlights the need for using both seismic and hydroacoustic data.
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