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Introduction:  After several years of analysis of 

the Martian surface, a large number of paleoriver sys-

tems have been recognized on Mars. These systems 

belong to several environments including deltaic 

plains, distributary patterns, and in some cases real al-

luvial plains. The fluvial patterns are similar to the 

ones observed on Earth and can be easily identified 

with high-resolution images. Among the most present 

fluvial patterns low-sinuosity single-channel rivers 

(straight rivers) are very common and occur as ex-

humed (inverted) channels. Meander belts are also pre-

sent and form relatively large systems. What is actually 

interesting is that, in our knowledge, there are no ob-

servations of braided stream patterns apart from very 

scanty and unclear instances. The apparent absence of 

braided streams and the large numbers of straight and 

meander rivers is quite surprising. What can be ex-

pected is exactly the contrary. Even the absolute ab-

sence meandering and straight rivers but the presence 

of braided stream should be possible. We will investi-

gate in this presentation the reason for this apparent 

paradox and some of the geological implications 

Figure 1. An exhumed low-sinosity single-channel paleo-river in 

Aeolis-Zephyria Planum.  

The fluvial paradox: The river patterns is deter-

mined by several variables but the most important fac-

tor that rules the overall pattern of the fluvial system is 

the nature of floodplain or banks of the rivers [1 to 3]. 

Cohesive banks tend to be eroded by river currents. 

This erosion enlarges the river channels, and provides 

a large amount of sediment that accumulated in braid 

bars within the channels creating lower orders channels 

for the braiding patterns. The nature of the sediment 

and, mostly its grain size, controls the depth of the 

braiding channels, the shape and the nature of the braid 

bars. Cohesive banks on the contrary preclude lateral 

erosion, and the channels remain single and bars form 

next banks. These bars are simple lateral bars if the 

sinuosity remains below about 1.5, and they become 

point bars when the sinuosity increases and the chan-

nels start to migrate laterally forming meanders. Cohe-

sionless banks usually consist of sand and gravel mate-

rials whereas cohesive banks consist of clay (with 

some amount of silt). Another element to form cohe-

sive banks is the presence of vegetation with extensive 

root systems that strength the river banks and levees. 

The Martian environment would suggest a larger pres-

ence of braided streams due to a lack of elements con-

curring to the formation of single-channel river pat-

terns. On the other hands, the presence of the latter 

does suggest the possibility of formation of extensive 

fine (clay?)-rich floodplains. 

The Sahara analogue: The Sahara is an excellent 

analogue to Mars: the area is dry and wind-dominated 

during its Cenozoic history the Sahara experienced 

mild climatic conditions with the formation of savan-

nah-like environments, wind action is and has been 

strong and long-lasting. These elements create an al-

most continent-wide Mars analogue. In Sahara during 

past climatic optimum rivers systems crossed Sahara 

supplying water to inland basins and surrounding seas 

and oceans. For the most of the systems, meanders and 

their remains are observable from satellite and in the 

field, but only coarser materials are observable making 

their analyses difficult and complex. Subtle braided  

Figure 2. Exhumed meander channels in Aeolis-Zephyria Planum. 
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streams are much less evident: satellite images rarely 

show their morphological patterns and their deposits, 

when present, are thin (less than 2 m thick) and scanty. 

The fluvial deposits experienced, during dry climatic 

periods, strong eolian deflation removing the entire 

fine component. This efficient wind erosion has caused 

complete deflation of the thin but widespread braided 

Figure 3. Oblique view (Google) of a paleo-meandering river sys-

tem near Gardaia (Algerian Sahara). 

streams. Thus, it is probably what happened also on 

Mars where the fluvial systems have been deeply 

eroded by the long-lasting wind action with a flatten-

ing and total reworking of braided stream deposits and 

removal of the fine-grained flood plain deposits (plus, 

of course, a large portion of the channel sediment as 

well). 

 

 

 

 

 

 

 

 

 

 

Martian fluvial systems: Large-scale fluvial sys-

tems of Mars are similar to terrestrial counterparts 

isexterienced n terms of processes and scales of chan-

nels and associated elements. The sources of the rivers 

are probably different, but in order to form meandering 

rivers you need steady and uniform discharge. Grain-

size is not constrained since even gravel point bars 

have been observed [1, 2]. However, single-channel 

deposits (straight and meander) need to be surrounded 

by cohesive deposits to form banks resistant to erosion.  

This implies formation of thick (as thick as the 

channel depth) clay-rich floodplains. The clay deposits 

has been removed by wind erosion that supplied sedi-

ment for the eolian system. The braided streams, if ex-

isted, should have followed the same fate with the re-

moval of fine-grained deposits present within the 

channel strata. This is also what actually occurred and 

is occurring in the Sahara. 

Conclusions: Large-scale meandering and low-

sinuosity single-channel rivers were present within 

clay-rich floodplains on Mars. The wind eroded the 

fine creating exhumed channels. Braided stream depos-

its have need deflated, therefore, they have been flat-

tened and modified to become part of the deflation sur-

face of the regolith (analogous to reg in Sahara). The 

eroded sediment contributed to formation of sand and 

dust accumulations. The Sahara is a good continent-

wide Mars analogue. 
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Figure 4. Festoon cross-stratification of braided stream deposits at the top of a Saharan plateau (Moroccan Atlantic coast). 
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