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Subsurface as the key to the surface 



 

How did they form? 

Fluvial flows  water >>> sediment 

Debris flows  20-60% water by volume 

Dry flows  no water 

 

 

 

 

 

No terrestrial analog 

for CO2-driven flows 



Problem definition 

 

“Morphometric analyses of Martian gullies imply a debris-

flow-dominated formation, which is in contradiction to 

morphological observations” (Reiss et al., 2011) 

 

 

“Previous investigations have shown that debris flows 

should be common on Mars, despite the fact that 

morphologic evidence for debris-flow dominated gully fans 

is rare” (Johnsson et al., 2014) 

 

 

 



Debris-flow morphology 
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Debris flows: only 4 out of 1000s 

De Haas et al., 2015: Nature Communications 
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De Haas et al., 2013: GRL 



14/46 Nevada, USA (Blair & McPherson, 2009) 
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Panamint valley, USA 
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Subsurface as the key to the surface 



Atacama, Chile 



Atacama, Chile 



19/46 

Death valley, USA 
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Atacama, Chile 

Fining upwards 
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Conclusions 

Martian gullies mainly formed by debris flows 

 

So only little liquid water needed! 

 

Surface morphology modified 

 

 

De Haas et al., 2015: Icarus 

 

 

 

 

 


