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Mawrth Vallis

THE PHYLLOSIAN ERA

Tyrrhena Terra

Nili Fossae

Meridiani PlanumTerra Sirenum

Blue: zeolites

Red: phyllosilicates

- Phyllosilicates : southern hemisphere, Noachian terrains
 aqueous alteration: early Mars, PHYLLOSIAN
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THE CASE OF 
MAWRTH VALLIS



after Noe Dobrea et al. (2010)

MAWRTH VALLIS

- Extended unit with 
similar clay 
mineralogy
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1 km

- Ancient valleys through the 
region, inverted by strong 
erosion
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- Ancient valleys throughout 
the region, inverted by 
strong erosion

- Similar clay compositional 
stratigraphy throughout the 
region
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1 km

Fe2+

- Ancient valleys throughout 
the region, inverted by 
strong erosion

- Similar clay compositional 
stratigraphy throughout the 
region

MAWRTH VALLIS

- Clays associated to a 
layered, thick unit (> 200 m)



50 m

MAWRTH VALLIS



50 m

long, thin (individual) fractures

MAWRTH VALLIS



50 m

Long, large (individual) fractures
as in some outcrops of the landing ellipse

very bright vein, surrounded by a bright 
zone each side: fluid circulation and 
interaction with the rocks

- Fluid  
circulation 
in the 
layered clay 
unit after its 
deposition

MAWRTH VALLIS



- complex water-  
rock interaction 
history,                      
at different times, 
at different scales,  
over long periods: 
access to different 
environments

- alteration at low  
temperature & 
pressure, no deep 
burial

- recent exposures 
due to wind erosion

MAWRTH VALLIS



THE CASE OF 
TYRRHENA TERRA



Blue: zeolites

Red: phyllosilicates

F. Poulet, J. Carter

Tyrrhena Terra

TYRRHENA  TERRA
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TYRRHENA  TERRA

smectite



TYRRHENA  TERRA



TYRRHENA  TERRA

- altered crust, in depth (down to 1 km at least)

- high temperature minerals indicate alteration due to hydrothermal 
system(s) or low-grade metamorphism

- buried hydrates silicates exhumed by « recent » impacts



TYRRHENA  vs. MAWRTH
MAWRTH VALLIS TYRRHENA TERRA

alteration strong, surface alteration weaker, surface to depth 
alteration

stratigraphy thin layers massive crust

thickness hundreds of meters hundreds of meters, km

extension at least 300 km x 400 km at least 1000 km x 2000 
km

altitude -1 km to -4 km 4 km to 0 km

exhumation wind erosion impacts

mixing
limited mixing (some 

redeposition and few impacts)
=> protection? outcrop nature?

significant mixing by 
successive impacts

typical altered 
crust?

concentration of altered rocks, 
ancient bassin? typical altered highlands



THANK YOU!
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