
 

Journal of Geophysical Research: Planets 

Supporting Information for 

Moment Tensor Estimation of Event S1222a and Implications for Tectonics Near the 

Dichotomy Boundary in Southern Elysium Planitia, Mars 

R. Maguire1*, V. Lekic2, D. Kim3, N. Schmerr2, J. Li4, C. Beghein4, Q. Huang5, J. C. E. Irving6, 

F. Karakostas2,7, P. Lognonné8, S. C. Stähler 3, W. B. Banerdt9 

 

1Department of Earth Science and Environmental Change, University of Illinois Urbana-Champaign, Champaign, IL, 

USA. 

2Department of Geology, University of Maryland, College Park, MD,USA. 

3Institute of Geophysics, ETH Zürich, Zürich, Switzerland. 

4Department of Earth, Planetary, and Space Sciences, University of California, Los Angeles, Los Angeles, CA, USA.  

5Department of Geophysics, Colorado School of Mines, Golden, CO, USA. 

6School of Earth Sciences, University of Bristol, Bristol, UK. 

7Istituto Nazionale di Geofisica e Vulcanologia, Bologna, Italy 

8Institut de Physique du Globe de Paris, Université de Paris, CNRS, Paris, France. 

9Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA, USA. 

 

Corresponding author: Ross Maguire (rossrm@illinois.edu) 

 

Contents of this file  

 

Figures S1 to S6 

 

  



 
Figure S1. Shear wave speed profiles used to calculate Green’s functions, which are based off of 

studies by Beghein et al., (2022) and Kim et al., (2022b). Solid lines indicate VSV and dashed 

lines indicate VSH. The Mars model InSight_KKS21GP (Stähler et al., 2021) is used at depths of 

80 km and below. 

  



 

 
Figure S2. Vertical component synthetic P waveforms for two moment tensor solutions at source 

depths between 0 – 30 km. Predicted data are shown in blue and observed data are shown in 

black.  

 



 
Figure S3. Waveform fits for an E-W striking thrust fault located at the surface. Observed data 

are shown in black and synthetic data are shown in red. The focal mechanism corresponds to the 

best-fitting moment tensor shown in Fig. 3B.  

  



 
Figure S4. Best-fitting moment tensor and waveform fits for a source at 28 km depth using a 

heavily weighted early P-wave window. Observed data are shown in black and synthetic data are 

shown in red.  

  



 

 
Figure S5. Inversion misfits using the model of Kim et al., (2022b). Best-fitting beachballs are 

shown for source depths ranging from 0 – 54 km. Waveform fits for the solution at 20 km depth 

are shown in Fig. S6.  

  



 

 
Figure S6. Waveform fits for the best-fitting moment tensor at 20 km depth, using the structural 

model of Kim et al., (2022b).   

 


