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Discharge rates

Q=udw

where u is the velocity of water flow in the channel, m/s

d is water depth, m

w is channel width, m

and 

u=[(8dgsinα)/f]½ 

where g is gravitational acceleration (3.72 ms-2)

α is channel bed slope angle, degree

f is the dimensionless Darcy-Weisbach bed friction factor, 

calculated for boulder and gravel beds.

Mississippi: 8,000 - 31,000 m3/s Velocities 3-50 km/h
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topography 

sharply cut 

and eroded
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91 km

76 km





Avulsion

Interior channel

Valley networks in the highlands cut into, transport and 

alter Noachian regolith.

Flood/outflow channels cut into, 

transport and alter  Hesperian basalt lavas.

Interior channels transported materials already altered 

by the flood channels.







Downcut valley
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Linguoid/diagonal deposits  in Lethe Valles. Mars and Sabie River, South Africa. 

Ref: Balme et al. 2011 
island

←Submerged bar

←Emerged bar
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Lava

Sediment

Streamlined 

bedrock remnant?

Fluvial dunes

or bars?



Alluvial Erosional Bar?

Fluvial channels cutting into alluvium

or channel fill / expansion bars?



Simud-Tiu Valles

Typical catastrophically formed

Streamlined forms



↑ Palos flow

Not here: remnant islands 



←islands (pointing downstream)







older level

younger level

original

level





Kipuka-island?

Channel material is rippled?

Fluvial transverse dunes?



Ripples not fluvial: it occurs on top of  layered channel filling material

Indurated aeolian forms?



sublimation pits (scallops)→



Lava channel on Venus
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