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

Mawrth Vallis is the boundary between the southern highlands and northern lowlands of 
Mars. It is a place where the entire planet suddenly drops in elevation. In effect, Mars is 
lopsided. Its southern hemisphere is higher in elevation than its northern hemisphere. 
Mawrth Vallis itself is an ancient channel carved by catastrophic floods. "Mawrth" is the 
Welsh word for Mars and "Vallis" is Latin for valley. Layered cliffs are rich in clay minerals. 
Such minerals, called phyllosilicates, form in the presence of water. They could be a source 
of information about past environments that could have supported life. It is one of the 
oldest preserved outflow channels on the surface of Mars. This sinuous channel cuts 
across the western surface of the Arabia Terra plateau and is a possible manifestation of 
past catastrophic outflow of a subterranean aquifer. Few bed forms are preserved indicating 
the channel has undergone sifnificant modification since its formation. 
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Studies of the stratigraphy of Mawrth Vallis region made with OMEGA and HRSC data (Loizeau et al., 2010) indicate 
that the proposed site, located in the southern region Mawrth lies in a 

 with a maximum dip of 3.3º ± 0.5º at both sides of the channel. This shallow dipping could favor 

the formation of outcrops across the landing ellipse and provide a window lo units located under the upper 
materials of the area. The sequence of materials present in the landing ellipse as determined by the authors 

include mostly an upper unit formed by Fe/Mg- clay rich and another unit mostly covered by a dark mantle. 
Stratigraphically lower materials that outcrop as we move down to the channel also include, from upper to lower 
units, a subunit unit formed by Fe/Mg- clay rich materials, an Al-rich sub-unit and an Fe/Mg-rich clay sub-unit. 



The region surrounding Mawrth Vallis contains one of the largest exposures of phyllosilicates detected on the 
Martian surface (Poulet et al., 2005; Bibring et al., 2006). The phyllosilicates occur in light-toned layered deposits of 

possible sedimentary or volcanic/hydrothermal origin (Loizeau et al., 2007, 2010; Michalski and Noe Dobrea, 2007). 
The clay-rich rocks at Mawrth Vallis

orbit (Poulet et al., 2008), providing an intriguing and unique window into early Mars water history.

The proposed ellipse, located in the southern region of Mawrth Vallis, is located in Late to Middle Noachian 
materials of the Noachis Terra unit. This unit is composed of rocks of volcanic and sedimentary origin, that 

belong to the present distributed light toned deposits across the landing ellipse. Those bright deposits have been 
described as phyllosilicates in other areas surrounding

Mawrth Vallis suggesting that abundant water was present during Noachian period (e.g. Bishop et al., 2013 and 
references therein).

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



  

  There are three primary units along and within Mawrth Vallis: the Noachian
materials, and Amazonian deposits near the northwest boundary of the channel. In some locations along the walls of 
Mawrth Vallis, the Al-rich unit appears to lie stratigraphically between Fe or Mg- bearing smectite units (e.g., nontronite). A 
transitional unit with spectral signatures of both Al- bearing and Fe/Mg clays is also observed. Other dark-toned materials 
present throughout the region are  as pyroxene-rich materials (i.e.,basaltic sand and dust) that mantle the surface 
(and clay-bearing units).

  
Three principal clay types are present: Fe, Mg and Al-rich smectites. Al-rich phyllosilicates in the form of montmorillonite clays 

Mawrth Vallis.

  
Mawrth exposed the strata in the edge of the channel but outcrops distributed. 
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 General  E      X      O      M      A      R      S E      X      O      M      A      R      S 

  

  Prime science targets Layered 

  high albedo materials

  Sedimentary materials

  

  Distance of prime science targets from ellipse centre < 1 km

 

channels)

 Overall distribution of science targets in ellipse In different locations around the ellipse 

center.

  No Occurrences of dark streaks

  No Occurrences of RSL
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Site’s Geological Context E      X      O      M      A      R      S E      X      O      M      A      R      S 

o  
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  No cross-cutting relationships observed due to the horizontal dispositon of beds. Lower materials outcrops due to variations 
in slope and topography.	




  GGeeoollooggyy  ddeessccrriippttiioonn::    NNaattuurree  ooff  ssuubbssttrraattaa——rroocckkss  aanndd  sseeddiimmeennttss  bbeellooww  tthhee  ““mmoorree  rreecceenntt””  ccoovveerr..	
	


  SSttrraattiiggrraapphhyy  ooff  tthhee  pprrooppoosseedd  llaannddiinngg  ssiittee  wwaass  ddeetteerrmmiinneedd  bbyy  LLooiizzeeaauu  eett  aall..,,  22001100  bbyy  ssttuuddyyiinngg  OOMMEEGGAA  aanndd  HHRRSSCC  iimmaaggeess  aanndd  ttooppooggrraapphhiicc  ddaattaa  aatt  bbootthh  
ssiiddeess  ooff  tthhee  cchhaannnneell  ((FFiigguurree))..  AAccccoorrddiinngg  ttoo  tthhee  cchhaannggeess  iinn  tthhee  ttoonnee  ooff  tthhee  mmaatteerriiaallss  aanndd  tthheeiirr  aallttiittuuddee  LLooiizzeeaauu  eett  aall  ddeetteerrmmiinneedd  aa  sseeqquueennccee  ooff  mmaatteerriiaallss  tthhaatt  
iinncclluuddee  ffoorrmm  ttoopp  ttoo  bboottttoomm  aall  aalltteerrnnaattiinngg  sseeqquueennccee  ooff  FFee//MMgg  rriicchh  ccllaayy  aanndd  AAll  rriicchh  ccllaayy  mmaatteerriiaallss..	
	


	
	


	
	


  TThhee  nnoorrtthheerr  ppaarrtt  ooff  oouurr  pprrooppoosseedd  llaannddiinngg  ssiittee  iiss  llooccaatteedd  iinn  tthhee  ssoouutthheerrnn  ppllaatteeaauu  iilllluussttrraatteedd  iinn  tthhee  LLooiizzeeaauu  eett  
aall  FFiigguurree..  PPaarrttllyy  mmaannttlleedd  llaayyeerreedd  ppllaaeeaauu  ccoommppoosseedd  bbyy  FFee//MMgg  rriicchh  ccllaayyss  ooff  uunniitt  11  aanndd  tthhee  ddaarrkk  mmaannttlleedd  
mmaatteerriiaallss  ooff  uunniitt  22..  TThhee  rriicchhnneessss  iinn  FFee//MMgg  ccllaayyss  ((ssmmeeccttiittee)),,  iinnddiiccaatteess  aann  aaqquueeoouuss  eennvviirroonnmmeenntt  tthhaatt  wwaass  mmoorree  
nneeuuttrraall  ttoo  aallkkaalliinnee  tthhaann  ffoorr  tthhee  ffoorrmmaattiioonn  ooff  ssuullffaattee--rriicchh  rroocckkss  [[PPoouulleett  eett  aall..,,  22000055;;  BBiibbrriinngg  eett  aall..,,  22000066]]..aallll  tthhee  
sseeqquueennccee  ooff  ccllaayy  rriicchh  mmaatteerriiaallss  iiss  ccoovveerreedd  bbyy  ddaarrkk  ddeeppoossiittss  ooff  aaeeoolliiaann  oorriiggiinn  ((LLooiizzeeaauu  eett  aall..,,  22001100))  ppoooorrllyy  
iinndduurraatteedd..  TThhiiss  cchhaarraacctteerriissttiicc  ooff  tthhee  mmaannttlliinngg  mmaatteerriiaall  ccoouulldd  bbee  vveerryy  iimmppoorrttaanntt  ffoorr  tthhee  ddrriilllliinngg..	
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Mineralogical Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

 



o 


o 


o  




Crism-FRT00003bfb 	


Wavelength (micrometer)	


	


Wavelength (micrometer)	
 Wavelength (micrometer)	


Nontronite	


Montmorillonite, kaolinite	
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Spectra from CRISM 3bfb	




Wavelength (micrometer)	


	


Crism-FRT0000C467 	


Wavelength (micrometer)	
 Wavelength (micrometer)	


Nontronite	


Montmorillonite, kaolinite	




HIRISE PSP_264 	


Eroded circular structures	


Nontronite-rich	


Remnant relief	




Crism-FRT0000C467 	


Wavelength (micrometer)	


	


Wavelength (micrometer)	
 Wavelength (micrometer)	


Crism-FRT00003bfb 	




layering	


Erosion: dissolution?	


HIRISE ESP_019242_2025	


fractures	




Preservation in Mawrth S (Clays)	

  Maturation degree of clays is potentially low that suggests a good preservation 

for organics. Sedimentary load in the clay-rich unit of Mawrth, about 300 
meters as maximal thickness (Michalski et al., 2010)	


  Absence of tectonics plus an exposition to low temperature conditions (we 
should check geothermal gradient in Noachian) are favorable for a net 
preservation of organics. Assuming a low thermal activity affecting to a low 
thickness suggests that some degradation process (e.g. decarboxilation should 
have not occurred in Mawrth)	


  The mineral association support an  early diagenesis of clays that is compatible 
with a high potential of organics, when other factors are not considered (e.g. 
UV and other cosmic radiations).	


  The presence of kaolinite could also be an unfavorable factor for preservation, 
when formed as weathering of the underlaying montmorillonite-rich unit 
(Michalski et al., 2010).	


  Several unknown factors (e.g. nature of kaolinite) should be  to estimate 
the real potential for the preservation of organics in Mawrth.	




Preservation in Mawrth S (Sulfates)	


  Presence of bassanite and other sulfates  like jarosite suggest 
fast mineralization, which is highly favorable with preservation 

	


  Ocurrence of bassanite (and not gypsum) supports dehydration 
processes in sulfates dramatically decreasing the water activity 
and producing and anhydrous matrix. 	


  Presence of highly soluble salts as jarosite suggest that the area 
has not been exposed to a younger hydrological cycling 
preventing the exposition of organics potentially preserved in 
salts to solutions that could have degraded in a secondary 
phase of aqueous dissolution/alteration	
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Due to the age of the location not expected present liquid water due to that not expected any protection planetary issue. Not recent features that 

could indicate any planetary protection issue.
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  Site Name Mawrth south Ellipse pattern centre’s latitude, longitude, and size 22º13´5”N, 18º 0´12”W 104 km x 19 km (spanning 88° to 127° 

azimuth range)

  Elevation (for centre, max, min)

  -2241 m MOLA centre

  -2500 m MOLA max

  -2065 m MOLA min

 




  ≤ 

  ≤ 

  ≤ ≤



  

  

  




FFiigg..  oonn  TTeerrrraaiinn  rreelliieeff  aanndd  ssllooppeess..	
	


FFiigg..  TTooppooggrraapphhyy  mmaapp  wwiitthh  tthhee  llaannddiinngg  eelllliippssee..	
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	  	   	  	   Ls	  =	  324º	  (Jan	  2019)	   Ls	  =	  34º	  (Apr	  2021)	  
	  	   	  	   10:00	   10:15	   10:30	   10:45	   11:00	   11:00	   11:15	   11:30	   11:45	   12:00	   12:15	   12:30	  

Average	  solar	  scenario	  
Horizontal	  wind	  speed	  (m/s)	   2,69859	   2,59330	   2,55394	   2,58295	   2,80001	   4,56385	   4,28280	   4,07009	   3,93681	   3,89073	   3,93504	   4,06651	  
ver�cal	  wind	  component	  (m/s)	   -‐1,21E-‐05	   -‐1,75E-‐05	   -‐2,29E-‐05	   -‐2,83E-‐05	   -‐3,08E-‐05	   -‐2,57E-‐05	   -‐3,34E-‐05	   -‐4,11E-‐05	   -‐4,88E-‐05	   -‐5,64E-‐05	   -‐6,41E-‐05	   -‐7,18E-‐05	  

Dust	  storm	  (average	  solar)	  
Horizontal	  wind	  speed	  (m/s)	   1,89765	   1,98673	   2,11437	   2,27414	   2,68166	   When	  a	  dust	  storm	  scenario	  is	  selected,	  available	  dates	  must	  be	  within	  the	  dust	  storm	  season	  (180	  <	  

Ls	  <	  360).	  ver�cal	  wind	  component	  (m/s)	   -‐4,49E-‐05	   -‐4,40E-‐05	   -‐4,31E-‐05	   -‐4,23E-‐05	   -‐4,13E-‐05	  
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Landing Ellipse Properties E      X      O      M      A      R      S E      X      O      M      A      R      S 

  

o  

o  Most of the ellipse locations are under altitude range, mainly in the centre of the 
ellipse. 

o  Only 3 % of ellipse locations do not compliance the altitude but they are located 
in the edge of the ellipse. If necessary, this percentage could be reduced moving 
the ellipse location north-west.
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Landing Ellipse Slopes E      X      O      M      A      R      S E      X      O      M      A      R      S 

  



each cell of a resample (length scales) DTMs (MOLA and HRSC).

o 


the different DTMs.

o 



HiRISE 
DTMs, and that there will be limited data at this stage.

o 







FFiigg..  oonn  TTeerrrraaiinn  rreelliieeff  aanndd  ssllooppeess..	
	


FFiigg..  TTooppooggrraapphhyy  mmaapp  wwiitthh  tthhee  llaannddiinngg  eelllliippssee..	
	




MAWRTH	  



MAWRTH	  
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Rocks, TI, Albedo, Radar, Winds E      X      O      M      A      R      S E      X      O      M      A      R      S 

 


  

o 


o 


o  

o 

ff



Rock abundance data from TES and Viking IRTM are a useful way to begin the 
analysis.  Ideally this work requires rock counting on HiRISE images.

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

  

 

site.

o  

o  
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Geomorphologic Description E      X      O      M      A      R      S E      X      O      M      A      R      S 

  

 Site shows abundant morphological and mineralogical evidence for long-
duration, or frequently reoccurring, aqueous activity, but also 
sedimentary rock outcrops in different locations of the ellipse were 


 Regular distribution of interesting features over de landing ellipse. 
Further studies are needed in order to measure real distance to those 
diff
reach from the ellipse centre. 
 The site has little to nothing dust coverage.
 Recently exhumated white material on the centre of the ellipse 
(phyllosilicate)
 Water feature (to 4 km)
 Channel / Scarp to 9 km 
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Here is an example (credit: Mawrth 1 proposal):

































Criterion	
 	
 Data Used	
 This Landing Site	

Latitude	
 5 S to 25 N	
 MOLA	
 22º13´5”N, 18º 0´12”W	

Elevation	
 Below –2 km	
 MOLA	
 96.28 % of ellipse is below, 3.02 % is above	

Slopes (2–10 km)	
 ≤  	
 MOLA	
 At 10 km, 100 % of ellipse is below, 0 % is above	

Slopes (2–10 km)	
 ≤  	
 MOLA	
 At 2 km, 93.06 % of ellipse is below, 6.94 % is above	

Slopes (330 m)	
 ≤  	
 HRSC	
 99.12 % of ellipse is below, 0.88 % is above	

Slopes (330 m)	
 ≤  	
 CTX	
 ND	

Slopes (7 m)	
 ≤  	
 HiRISE	
 ND	

Slopes (2 m)	
 ≤  	
 No Data	
 No Data	

Rock abundance	
 ≤ 7%	
 IRTM	
 8 Poor coverage:  8–12  	


	

Rock abundance	
 ≤ 7%	
 HiRISE	
 No Data	

Thermal Inertia	
 ≥ 150 J m–2 s–0.5 K–1	
 TES	
 99.73 % of ellipse is above (night time data)	

Albedo	
 0.1 ≤ albedo ≤ 0.26	
 TES	
 100 % of ellipse is in spec	


	
 –15 dB ≤ Ka 
band backscatter cross 
section at nadir ≤ 27.5 dB	


No Data	
 No Data	


Horizontal Wind 	

(1 m–10 km agl)	


≤ 0.25 m/s	
 GCM	
 Max speed: 35–45 m/s at 1–9 km agl	

(arrival season, arrival time)	


Horizontal Wind 	

(1 m above ground)	


≤ 0.30 m/s	
 GCM	
 No Data	






39 

Summary 1 E      X      O      M      A      R      S E      X      O      M      A      R      S 

Proposed site is aanncciieenntt  ((oollddeerr  tthhaann  33..66  GGaa)) — Noachian (Phyllosian) following the main	

requirement of ExoMars mission landing site selection process.	


	

CRISM data analysis of the materials located in the north (in the limit of the plateau with Mawrth	

Vallis 	


the presence of hhyyddrraatteedd  ssuullffaatteess,,  ccllaayyss,,  ggllaassss  oorr  wwaatteerr  iiccee  aanndd  AAll--rriicchh  pphhyylllloossiilliiccaattee  oorr  hhyyddrraatteedd	
	

ggllaassss in a lower extent (restricted to the area closer to Mawrth Vallis)	


	

Potential for habitability and preservation of the different mineral and rocks (Bishop et al)	


Clay-rich materials, like those present in the proposed site, do not show evidence of burial and	

diagenesis (Bishop et al., 2013) and are capable of preserving biosignatures (e.g. Farmer and Des	

Marais, 1999) as well as others salt deposits located on site. This make those materials a mayor	

target for the study with instruments aimed to detect biosignatures, thus this site is considered	


favorably for preservation, and providing easy access and not long distances to those locations from	

the ellipse center.	


	

Site shows aabbuunnddaanntt  mmoorrpphhoollooggiiccaall  aanndd  mmiinneerraallooggiiccaall  eevviiddeennccee  ffoorr	
	


lloonngg--dduurraattiioonn,,  oorr  ffrreeqquueennttllyy  rreeooccccuurrrriinngg,,  aaqquueeoouuss  aaccttiivviittyy,,  bbuutt  aallssoo  sseeddiimmeennttaarryy  rroocckk  oouuttccrrooppss in	

	


landing ellipse. 	

	


The site has little to nothing dust coverage.	

	


Landing Site’s Engineering Constraints have been considered and this site doesn´t violates any of	

mission requirements.	


 



