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Introduction:  Volatile cycles exist in the present 

on Earth and Titan. They affect the rocks on surface by 

means of erosion, transport and deposition. There are 

numerous indications of processes of sediment 

transport on Titan, including fluvial transport: rounded 

grains on Huygens landing site, deeply eroded river 

valleys and many others. Sediments on Titan are gen-

erally more mobile than on Earth due to lower gravity 

and higher buoyancy [1]. We investigate the morphol-

ogy of deposits created by fluvial transport in Titan’s 

lakes under different discharges and with different 

dominant grain sizes. We use two-dimensional numeri-

cal model of flow based on the Navier-Stokes equa-

tions and the continuity equation. Sediment transport 

and deposition is described with additional equations 

(see [2]). 

 

Parameters of the model: We explore the range of 

grain sizes and possible discharges, including natural 

variability of the discharge. We consider possible 

compositions of sediment grains in case of Titan, from 

pure water ice to low density organic matter. In terres-

trial conditions we model the transport of quartz grains 

by water. 

 

Results: We created two sets of delta-like land-

forms, one for each planetary body, by changing the 

grain size distribution and discharge for the same initial 

geometry. For the smallest grains the erosion had dom-

inant role, while the largest grains usually form fan-like 

deltas of considerable slope.  

 

 
Figure 1: The sample of bed elevations for Titan for 

three considered discharges and sizes of icy grains after 

~100 simulated days. 

 

Summary and Conclusions: The sedimentary 

landforms in Titanian and terrestrial rivers and lakes 

form and develop in a similar manner. The different 

parameters of the environment may however promote 

development of different types of landforms on Earth 

and Titan for a given discharge and grain size distribu-

tion. Greater mobility of Ttianian sediments result in 

easier displacement of loose granular material. For 

smallest considered grains (0.05 mm) the sediments are 

carried away into the lake and dispersed over large 

area. The flat, lobate deltas develop in narrower range 

of grain sizes and discharges than on Earth. That result 

may partially explain the paucity of such landforms in 

dynamic environment of that unique moon. 

Similar effect is observed in simulations of devel-

opment of rivers, where for the same slope and grain 

size distribution the braided river develops on Earth, 

and meandering river on Ttian [3]. 
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