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Deserts and Sand Dunes are Constantly Shifting
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Worldwide Distribution of Deserts



Dune Dimensions
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Progression of Dune du Pilat from 1935 to 1993
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Current and Future Risks

settlements

Image Credit: Google Earth 2017



The Study of Dune Formation
and Dune Du Pilat




Paleosols and Cross-beds
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« Two main factors in paleosol formation2
Wind strength and direction
Groundwater level
« Over time, transgressive dunes migrate in the direction
of wind
* Cross beds form slanted downward and away from wind
direction

2. Pedersen, K., and Clemmensen, L., 2005, Unveiling past aeolian landscapes: A ground-penetrating radar survey
of a Holocene coastal dunefield system, Thy, Denmark: Sedimentary Geology, v. 177, p. 57-86.



Why study paleosols and cross-beds?

Connect dune structure with paleoclimate

Develop an understanding of past dune

development

its interaction with climate




Hypothesis
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Hypothesis

» The presence of paleosols suggest past presence of organic matter

* Plant life is better able to grow in this wetter climate, when dune

development stagnates



Hypothesis

» The presence of paleosols suggest past presence of organic matter

* Plant life is better able to grow in this wetter climate, when dune

development stagnates

* Non-transverse, smaller dunes will be observed at paleosols at

lower elevations



Ground Penetrating Radar (GPR)



Principles of GPR Operation
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Point and Line Reflectors - Example Image
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Point and Line Reflectors - Example Image
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Point and Line Reflectors - Example Image
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Geophysical Survey Systems, Inc. (GSSI) GPR
Operating frequency:
400 MHz
Effective depth range:

1-5m




GPR Data Collection and Analysis



Day 1 Line Transects
1800 - —— 100

1600

80
1400

70

1200

1000

800

600

Northing from 4938335 [m]

400

200

0

0 200 400 600 800 1000
Easting from 641274 [m]

Elevation [m]

Northing from 4938335 [m]

Day 2 Grid Transects
1800 l

1600
1400
1200
1000
800
600

400

200

0

0 200 400 | 600 800 1000
Easting from 641274 [m]

100

90

80

70

Elevation [m]

Credit: Dune Elevation Model developed by FRS135, Princeton University, 2015-16



Day 2 Grid Transects 15-37 480'I'ransects 32 & 36
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GPR Data Processing
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GPR Data Processing
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GPR Data Processing
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GPR Data Processing
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GPR Data Processing
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GPR Data Processing
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GPR Transect 32
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GPR Transect 36
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GPR Transect 36
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x3.2 stereoscope
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x3.2 stereoscope
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Conclusions

Subsurface images show paleosols and suggest organic matter

Evidence of this organic matter is visible on the surface

Cross-bedding show parabolic or barchan dunes in subsurface

Future studies could examine the GPR transects in east-west direction and
systematically look for changes in cross-bedding direction and preserved features
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