
POCKOCMOC

E      X      O      M      A      R      S E      X      O      M      A      R      S 

1 

ExoMars 2018 First Landing Site Selection Workshop (LSS WS#1) 
26–28 March 2014, ESAC (E) 

M. Pajola, S. Rossato, E. Baratti, C. Mangili 
F. Mancarella, K.S. McBride & M. Coradini 

SIMUD VALLIS FLOOR 
A DEEP LOOK INTO A MARTIAN ALLUVIAL ENVIRONMENT 

Maurizio Pajola, Sandro Rossato, Emanuele Baratti, Clara Mangili, 
Francesca Mancarella, Karen McBride & Marcello Coradini 



2 

 Table of Contents E      X      O      M      A      R      S E      X      O      M      A      R      S 


  

  

  

  

  




  

  

  

  

  

  





3	


E      X      O      M      A      R      S	
E      X      O      M      A      R      S	
 Introduction



4	


E      X      O      M      A      R      S	
E      X      O      M      A      R      S	
Planetary Engineering Constraints - I



5	


E      X      O      M      A      R      S	
E      X      O      M      A      R      S	
 Was there water?



6	


E      X      O      M      A      R      S	
E      X      O      M      A      R      S	
 Was there water?



7	


E      X      O      M      A      R      S	
E      X      O      M      A      R      S	
Landing Ellipse Location



8 

Geological Context E      X      O      M      A      R      S E      X      O      M      A      R      S 



9 

Phase 1 - Reconstruction E      X      O      M      A      R      S E      X      O      M      A      R      S 

11	
	
 11	
	


22	
	
22	
	




10 

Phase 2 - Reconstruction E      X      O      M      A      R      S E      X      O      M      A      R      S 

11	
	
 11	
	


22	
	
22	
	


33	
	
 33	
	




11 

Phase 3 - Reconstruction E      X      O      M      A      R      S E      X      O      M      A      R      S 

11	
	
 11	
	


22	
	
22	
	


33	
	
 33	
	




12 

Phase 4 - Reconstruction E      X      O      M      A      R      S E      X      O      M      A      R      S 

11	
	

22	
	


11	
	

22	
	




13 

Geological units ages E      X      O      M      A      R      S E      X      O      M      A      R      S 



Malin 





14 

Units Age – Simud Vallis Floor E      X      O      M      A      R      S E      X      O      M      A      R      S 



15 

Geomorphological Map E      X      O      M      A      R      S E      X      O      M      A      R      S 



16 

What about the subsurface? E      X      O      M      A      R      S E      X      O      M      A      R      S 

AA	
	


AA’’	
	




17 

Chronological synthesis E      X      O      M      A      R      S E      X      O      M      A      R      S 



18 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 



μ μ 



19 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 








 7



9











μ μ 



20 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

  7 

  



21 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

J. Geophys. Res. 





22 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

J. Geophys. Res. 









23 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

μ 















24 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

MSP 





25 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 





26 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 







27 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

SP 



28 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 





29 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 





30 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 









31 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 



32 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 



33 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 







34 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

ff




35 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

ff 





36 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 








ffi







 ( 



37 

HiRISE, CTX, CRISM, HRSC E      X      O      M      A      R      S E      X      O      M      A      R      S 



38 

Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 










39 

Planetary Protection RSL E      X      O      M      A      R      S E      X      O      M      A      R      S 

Lineae












40 

Engineering Constraints E      X      O      M      A      R      S E      X      O      M      A      R      S 



41 

Engineering Constraints E      X      O      M      A      R      S E      X      O      M      A      R      S 



42 

Landing Ellipse Properties E      X      O      M      A      R      S E      X      O      M      A      R      S 
















Lat 





 

















43 

Landing Ellipse Properties E      X      O      M      A      R      S E      X      O      M      A      R      S 









44 

Landing Ellipse Properties E      X      O      M      A      R      S E      X      O      M      A      R      S 











     



≤ 



45 

Landing Ellipse Properties E      X      O      M      A      R      S E      X      O      M      A      R      S 











     



≤ 



46 

Landing Ellipse Properties (TIN) E      X      O      M      A      R      S E      X      O      M      A      R      S 





47 

Landing Ellipse Slopes E      X      O      M      A      R      S E      X      O      M      A      R      S 

For each cell, the Slope tool calculates the maximum rate of change in value from that cell to its neighbors. 
Basically, the maximum change in elevation over the distance between the cell and its eight neighbors  
the steepest downhill descent from the cell. Conceptually, the tool  a plane to the z-values of a 3 x 3 cell 
neighborhood around the processing or center cell. The slope value of this plane is calculated using the 
average maximum technique (Burrough et al., 1998). The direction the plane faces is the aspect for the 
processing cell. The lower the slope value, the  the terrain; the higher the slope value, the steeper the 
terrain.
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The Mars Global Surveyor spacecraft entered its low altitude mapping orbit on February 4, 1999, and 
since then has been tracked continuously by the Deep Space Network (DSN). The radiometric tracking 
data and the Mars Orbiter Laser Altimeter (MOLA) data have been used in the derivation of geopotential 
solutions in spherical harmonics. 
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