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Introduction  

This supplement includes a table listing observed and predicted GNSS offsets (Table S1), and 
figures that show the geometry of the preferred model relative to seismicity and plate 
boundary interface models (Figure S1), inversions for two additional models with tsunami 
predictions (Figures S2 and S3), and sensitivity to smoothing in the inversion of seismic and 
geodetic data (Figure S4). It also provides captions for two animations (Movies S1 and S2), 
which are provided as separate files. 
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Table S1 GNSS coseismic offsets and model predictions from our preferred model (Figure 2) 

Site Lon  
(˚E) 

Lat  
(˚N) 

East  
(cm) 

North 
(cm) 

Up  
(cm) 

E_Model 
(cm) 

N_Model 
(cm) 

Up_Model 
(cm) 

AB13 -158.5038 56.3073 25.620 -37.088 -6.928 23.034 -34.088 -12.458 

AC13 -155.6224 55.8219 24.323 -15.454 6.622 22.898 -14.183 7.638 

AC21 -159.1277 55.9211 31.664 -26.459 -7.595 29.374 -22.765 -12.717 

AC40 -158.6186 56.9304 9.985 -17.796 -0.140 8.170 -15.303 -2.503 

AC41 -160.4073 55.9087 8.868 -4.571 -0.053 8.877 -4.248 -1.878 

AB07 -160.4768 55.3493 6.461 -2.414 -0.766 4.676 -0.992 -1.676 

AC28 -160.0492 55.0785 2.890 -1.060 -1.125 2.228 -0.508 -1.791 

AC12 -159.5896 54.8310 -1.590 -2.069 -0.899 -2.578 -1.897 -0.841 

AC52 -157.5742 57.5673 2.255 -8.867 0.677 1.740 -7.972 -0.871 

AC25 -162.3141 55.0890 1.494 -0.692 0.026 1.164 -0.290 -0.489 
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Figure S1. Slab Geometry and aftershock productivity for the 2021 Chignik, Alaska earthquake. (a) Regional 
seismicity from the USGS-NEIC catalog with M>2.5 within 4 months after the 2021 MW 8.2 event (circles with 
radius scaled by magnitude), along with historical events from 1900 to 2021 shown by gray circles. All gCMT 
focal mechanisms for aftershocks are color-coded by the source depth. The red rectangle indicates the fault 
geometry for our preferred slip model (Figure 2), along with the epicenter (red star) used in the inversion. Blue 
dashed line shows the projection direction of the vertical profile in (b). (b) The vertical profile of seismicity and 
main slip depth range projected along transect A-B direction. The blue curve shows the plate interface depth 
from the ALEUT multichannel seismic survey (ALEUT 3; adapted from Figure 3.8.2 in the Ph.D. thesis of Harold 
Kuehn: https://dalspace.library.dal.ca/handle/10222/75145). The top dashed curve shows the slab geometry 
from Slab2 (Hayes et al., 2018) which is also shifted by 6.5 km deeper (lower dashed curve) to match the 
hypocenter depth of the 2021 mainshock.  The red two-headed arrow indicates the depth range of our 
preferred slip model with a dip angle of 14°. (c) The time sequence of aftershocks with mb≥ 4.5 in a 45-day 
window after the main event within a radius of 500 km from the USGS-NEIC epicenter.  
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Figure S2. Seafloor deformation and tsunami prediction from the inverted slip model on the fault 
plane with strike of 233.2° and dip of 15.2° from our Wphase solution. (a) The inverted slip distribution 
with the epicenter from USGS-NEIC (Lat 55.364°N, Lon 157.888°W). (b) The calculated seafloor 
deformation for a half space (Okada, 1985). (c) Comparison of observed (black) and computed (red) 
sea surface elevation time series and spectra for DART stations. The predicated tsunami arrivals are 
too early for DART stations to the west (21414, 45413, 46408 and 46402), and the tsunami amplitudes 
are overpredicted for DART stations to the south (46403) and to the east (46414 and 46409).  
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Figure S3. Seafloor deformation and tsunami prediction from the slip model by Liu et al. (2022). 
Layouts are the same as in Figure S2. Note that the predicted tsunamis are too early, and the 
amplitudes are overpredicted for all stations due to having a large amount of slip near the continental 
shelf break, with seafloor uplift extending out onto the continental slope.  
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Figure S4. Comparisons of slip models having the same model setup and total seismic moment, but 
with different smoothing factors of (a) 0.1, (b) 0.2, (c) 0.5, and (d) 1.0. There is little difference in slip 
distribution, but the peak slip and stress drop decrease as the smoothing factor increases. The panel 
(c) is our preferred slip model. There is very little variation in the predictions of seismic, geodetic and 
tsunami data from these models, and all fit the data well.     
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Movie S1. Movie for tsunami sea surface near the source region for our preferred model in Figure 2. 
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Movie S2. Movie for tsunami sea surface across the North Pacific for our preferred model in Figure 2.  
 
 


