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Supplementary Fig. 1: Example of analysed waveforms, 2019. A 1-h-long example of bandpass-filtered (3.5–
7.0 Hz) waveforms recorded by three seismic stations underwater, on rock, and on ice (OBS, BWG24, and ATD, 
respectively) during low-wind conditions (Supplementary Fig. 2), 25 July 2019. 
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Supplementary Fig. 2: July 2019 wind speed. The wind speed measurements are from an Automatic Weather 
Station (AWS) near Bowdoin Glacier in July 2019. See Fig. 1b for the AWS location. 
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Supplementary  Fig.  3:  Overview  of  considered  seismic  data.  Spectrograms  of  instrument-deconvoluted 
seismic data (vertical components) computed using the properties of power spectral density--probability density 
functions  (PSD–PDFs)  analysis  detailed  in  the  main  text  and  Methods41.  For  visual  consistency,  similar 
timescales (36 days) and amplitude range (50 dB) are shown for stations recording in 2015 (ICC, CFH) and 
2019 (OBS, ATD, BWG24). Previously studied tide-modulated high-frequency seismicity due to crevassing35,48 
is especially pronounced at on-ice stations (ATD and ICC). 
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Supplementary Fig. 4: Analysis of high-frequency data from all seismic stations. (Left) Minimum seismic 
tremor  amplitude  (8–20.0  Hz  power  spectral  density,  PSD)  versus  glacier  displacement  rate  at  Global-
Positioning-System  (GPS)  stations  (2019:  B1901,  B1902,  and  #9;  2015:  B1501  and  B1502),  with  the 
corresponding strain rate anomaly, ε ̇  (i.e., deviation from the mean). The dashed blue line indicates the timing 
of major calving events (20 and 29 July 2019). Green arrows indicate examples of the morning peaks. (Right) 
Scatter and density plots showing the correlation between the seismic signal and horizontal GPS displacement 
rate (at B1901 and B1501 in 2019 and 2015, respectively) for overlapping data (R is the Pearson correlation 
coefficient). The red line is the regression fit. 
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BWG24 (2019, on-rock)
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Supplementary Fig. 5: Analysis of high-frequency data from all seismic stations.

(Left) Minimum seismic tremor amplitude (8–20.0Hz) versus glacier displacement rate at

GPS stations (2019: B1901, B1902, and #9; 2015: B1501 and B1502), with the corresponding

strain rate anomaly, ✏̇ (i.e., deviation from the mean). The dashed blue line indicates the

timing of major calving events (20 and 29 July 2019).
:::::
Arrows

:::::::
indicate

:::
the

:::::::
morning

:::::
peaks.

(Right) Scatter and density plots showing the correlation between the seismic signal and

horizontal GPS displacement rate (at B1901 and B1501 in 2019 and 2015, respectively) for

overlapping data (R is the Pearson correlation coe�cient). The red line is the regression fit.
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Supplementary Fig. 5: Calving event, 2019. Moveout in waveforms across GLISN stations, filtered between 
25 and 50 s. To help the eye, the red wedge indicates a regional surface-wave-velocity range of 3.5–4.25 km s−1 

(taken after48, 66). Time is relative to 03:40 UTC, 29 July 2019. 
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Supplementary Fig. 6: Analysis of data from the 2015 on-rock seismic station (CFH); low frequencies. Density 
plots of the normalized noise amplitude variations for 0.1–3.5 Hz frequency bands (for velocity power spectral 
density, PSD). Each magenta curve marks the lowest noise level in a given frequency band. 
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Supplementary Fig. 7: Analysis of data from the 2019 on-rock seismic station (BWG24); low frequencies. 
Density plots of the normalized noise amplitude variations for 0.1–3.5 Hz frequency bands (for velocity power 
spectral density, PSD). Each magenta curve marks the lowest noise level in a given frequency band. The dashed 
blue line indicates the timing of a major calving event. 
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Supplementary Fig.  8:  Analysis  of  data  from the  2015 on-ice  seismic  station (ICC);  low frequencies. 
Density plots of the normalized noise amplitude variations for 0.1–3.5 Hz frequency bands (for velocity power 
spectral density, PSD). Each magenta curve marks the lowest noise level in a given frequency band. 
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Supplementary Fig.  9:  Analysis  of  data from the 2019 on-ice seismic station (ATD); low frequencies. 
Density plots of the normalized noise amplitude variations for 0.1–3.5 Hz frequency bands (for velocity power 
spectral density, PSD). Each magenta curve marks the lowest noise level in a given frequency band. The dashed 
blue line indicates the timing of a major calving event. 
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Supplementary Table 1: Correlation between the high-frequency seismic signal (11–20 Hz) and ice speed 
(v) or strain rate (ε ̇). 
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Station v ε ̇

OBS 0.57 0.60

BWG24 0.28 0.17

ATD 0.64 0.69

CFH 0.80 0.69

ICC 0.42 0.54


