
 

 

 

 

Ph.D Opportunity in Geomorphology 

Moisture and salinity cycling on aeolian dunes 

 

Background:  

Rainfall and/or high groundwater emplaces moisture in aeolian depositional systems through 

penetration of wetted fronts. In the more hyper-arid coastal deserts, the precipitation regime 

is often dominated by fog; and in Polar Regions it is dominated by snowfall. Moisture is one 

of the most significant surface limiting controls that distinguish aeolian sediment transport in 

cold, humid regions from those in hot, arid ones. Dune moisture is an important resource for 

humans, plants and animals; however, its role in the geomorphology of aeolian systems is not 

well understood. To date there have been no studies of moisture cycling in aeolian deposits 

that look specifically at questions pertaining to mechanisms of volatile emplacement, 

preservation potential, and residency time. These are important questions for understanding 

moisture in dunes both as geomorphic agent but also as a potential resource in extreme 

environments. 

 

The Project: Dr. Mary Bourke of Trinity College Dublin is leading a project to more fully 

understand the role of moisture in aeolian dune systems. The project will aim to 1) Quantify 

volatile volume in aeolian dunes using manual excavation and moisture sensors. 2) 

Determine the preferential moisture conduits and the preferential location of moisture at the 

dune scale using stratigraphic and subsurface imaging techniques. 3) Estimate the 

preservation potential of moisture in sand dunes. 4) Determine the effect of volatiles on dune 

morphodynamics and sediment transport. 

The proposed research will contribute directly to an improved understanding of volatile 

reservoirs in aeolian dunes. The research will identify signatures of volatile presence at the 

landform, stratigraphic and grain-scales in a range of environments. 

 

Reading: 

Gardner, R. and S. McLaren (1999). Infiltration and moisture movement in coastal sand 

dunes, Studland, Dorset, U.K.: Preliminary results. Journal of Coastal Research 15(4): 936-

949. 
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