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Movie A1. Animation of tsunami propagation to 5 DART stations across the eastern Pacific.  

  



 
Figure S1. Seismicity around the 8 September 2017 Mw 8.1 Chiapas earthquake. (a) Historical seismicity from 1990 to 2017 (gray circles) and 
aftershock sequence from USGS/NEIC catalog. Focal mechanisms are global Moment-Tensor (gCMT) solutions for the mainshock (star) and 
aftershocks (dots). Blue rectangle indicates the slip area of the mainshock. (b) Vertical profiles of seismicity along A-A’ distances of ± 175 km in 
(a). Dashed blue line indicates the approximate depth extent of the mainshock. The thick dashed gray curve indicates the slab surface from 
the Slab 1.0 model (Hayes et al., 2012). (c) gCMT solutions for earthquakes from 1976 to 2017. Color focal mechanisms show available 
aftershocks from the gCMT catalog, with bars connecting to USGS/NEIC epicenter (circles) and to Mexico SSN catalog (triangles). It shows that 
earthquakes are relocated systematically more landward in the USGS/NEIC catalog, whereas they are more toward the trench in the SSN 
catalog for this region, as compared to the gCMT location. (d) Vertical profiles like (b), but for the gCMT mechanism in (c).  



 
Figure S2. Long-period point-source moment tensor solution for the 2017 Chiapas earthquake. (a) Residual waveform variance of W‐phase 
moment tensor inversions (red) using three‐component observations in the period range 200–500 s for varying assumed source depths. The 
cyan focal mechanisms show the residual waveform variance for predicted vertical component Rayleigh waves (5-200s) for the W‐phase 
solution at each source depth. (b) and (c) Grid search of centroid location and centroid time shift with depth at 50.5 km respectively. Circles in 
(b) are scaled with normalized root mean square (RMS) misfit of W-phase waveforms. (d) Example W-phase waveforms (between red dots) 
and Rayleigh waves (between 2nd and 3rd dots) for observations (black) and computed waveforms (red) for the point‐source moment tensor 
solution at 50.5 km. The maps indicate the position of each station (red circle) among the total set of stations used in the W‐phase inversion 
(gold circles). Comparable waveform matches are found for all the stations indicated in the maps.  



 
Figure S3. Relocation of the hypocenter and origin time for the 2017 Chiapas earthquake using hand-picked P-wave arrivals in vertical 
component stations within 10° for IRIS and seismic networks in Mexico (SSN, 2017). (a) Map view of misfit of P arrivals for variable assumed 
epicenter locations (gray dots). Dots are scaled with the misfit. The cyan, green and red stars show the epicenters from USGS-NEIC catalog 
(both initial and updated ones), Mexico SSN catalog from National Autonomous University of Mexico (http://www.ssn.unam.mx/) and the 
relocated position, respectively. (b) Misfit variation with varying assumed hypocenter depths at the preferred epicenter. Different rows 
correspond to different original times. (c) Misfit variation with varying assumed origin times. (d) Residuals of observed P arrival times from 
predicted values with hypocenter and origin time from Mexico SSN catalog (green triangles), USGS/NEIC catalog (cyan triangles, initial USGS 
location), and our relocated solution (red triangles).   
 



 
Figure S4. Back-projection (BP) image of short-period (0.5-2.0 Hs) teleseismic P waves for the 2017 Chiapas earthquake. (a) Distribution of 
stations used in the BP image, color-coded by correlation coefficients of Multiple-Component Cross Correlation (MCCC) of initial P waves for 
time windows from 5 s before to 5 s after predicted P arrivals for model AK135. The red star is the epicenter of the 2017 Chiapas earthquake 
from the USGS/NEIC catalog. (b) Aligned waveforms of teleseismic P records using MCCC. Each trace is self-normalized. (c) Map view of large 
stack peaks in 5 s time windows, color-coded by the central time of each time window. (d) Linear time and distance plot of large peaks. The 
distance is projected along the fault strike direction with azimuth of 313°. This BP image indicates a dominant unilateral rupture propagation 
toward the northwest from the epicenter with speed of ~ 3.0 to 3.5 km/s.  



Table S1. Crustal structure used for teleseismic inversion.  

 Vp (km/s) Vs (km/s) Density (g/cm3) Thickness (km) 

1.50 0.00 1.02 0.2 

2.30 1.10 2.20 1.5 

3.20 1.60 2.30 0.5 

6.00 3.40 2.70 7.0 

6.60 3.70 2.90 7.0 

7.20 4.00 3.05 7.0 

7.90 4.56 3.30 70.0 

8.00 4.57 3.31 half space 


