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GPR is a geophysical tool whose ability to identify subsurface stratigraphy is useful for understanding dune migration and 
formation. Analysis of the dune line stratigraphy indicated progradation radar facies such as downlap in Line 12, foresets 
in Line 16 and chaotic reflections highlight sediment disturbances. Line 5 revealed a scour and fill facies pattern, propos-
ing both erosion and deposition around an ancient dune slipoff slope. Line 2 radar facies contained multiple ancient dune 
complexes with low-angle convex down facies and high-angle oblique tangential facies that show grainfall and flow.  
Dune migration patterns from both X any Y lines show movement in a north to north-east direction. These findings indi-
cate that the eastern crescentic dune field near Glamis is migrating in a pattern that differs from the central Algodones 
Dune field which is currently migrating in a south-east direction. This study will be used to help plan for future infrastruc-
ture and was one of the first geophysical surveys done on the Algodones Dune fields Eastern Crescentic region.
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The Algodones dune field, is located south-east of the Salton Sea in 
Southern California. The dune field is divided into two sections 
composed of a protected wilderness area (north) and a larger area of 
public land (south), which is managed by the Bureau of Land Man-
agement. The Algodones Dune field is a highly complex geomor-
phic and spatially diverse dune system (Dickerson et al, 2007). Dune 
sediments in the region are derived from aeolian (wind) processes 
and are remnant sediments from Ancient Lake Cahuilla (Dickerson 
et al, 2007). On March 5th, a ground penetrating radar (GPR) grid 
was shot consisting of horizontal and vertical lines on the Eastern 
Crescentic dune region located in the northeastern portion of the Al-
godones dune field. Two GPR systems were used in collaboration 
with San Diego State University.

Photos of the Algodones Dune field in Southern California where the GPR  
survey was conducted. 

Locator map showing the location of the Algodones Dune field with the region outlined 
in black. The Eastern Crescentic Dunes where the GPR survey was conducted is high-
lighted in brown. 

Project Goals 
•  Identify and analyze subsurface stratigraphy of the Algodones Dunes
•  Deduce dune migration patterns related to eastern crescentic dune field 
•  Learn new geophysical analysis techniques such as GPR and topographic
    data 

The technology used in this study was ground penetrating radar 
(GPR). GPR is a geophysical tool that allows for the subsurface to 
be imaged. Pulses of electromagnetic energy are sent into the 
ground, the electromagnetic waves of energy are then reflected 
back to the sensor (Jol and Bristow, 2003). Areas of different di-
electric properties cause the radar pulse to reflect back to the 
sensor (Davis and Annan, 1989). The sensor then records these re-
flections in units of time (ns) where the velocity of the electromag-
netic waves can then be calculated. To find the depth of the differ-
ent stratigraphic layer’s velocity is calculated through hyperbola 
matching or by manually inputting velocity based on the soil prop-
erties, which then allows for a depth of features in the subsurface 
to be measured (Jol and Bristow, 2003). Ekko_Project software en-
ables stratigraphic facie analysis through lineview. SliceView soft-
ware extension in Ekko_Project provides both planar and horizon-
tal view analysis. 

Line 5 topographic pro�le with X and Y axis’s based in meters 

Pulse_EKKO 1000 GPR system used to collect data on the Algodones 
Dune field 

Data processing within Ekko_Project (a software used to analyze GPR 
lines) allows for signal velocity, line dimensions, and slice resolution to be 
adjusted. Signal velocity is an important input which is determined by the 
soil type and allows for a depth range to be calibrated
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GPR Speci�cations:
Sensor: pulseEKKO
Transducer Frequency: 500 MHz
Line Spacing: 2 meters

Algodones Dunes Ground Penetrating Radar Survey
Date Collected: 03/06/2019
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Line 16 contained areas of foreset stratigraphy from 0 - 20 m interpreted as progradation from south to north 
along with an area of chaotic reflection from 16.5 - 21 m below the foresets.the profile. At 15 m a hyperbolic 
reflection can be seen and may be a potenial buried creosote bush, highlighting dune migration.

Foresets

Chaotic Reflections

Line 5 contained a trough at 10-27 m which is indicative of 
scouring and filling. On top of the trough the bedding plains 
are interpreted as horizontal to sub parallel.

Bedding plains

Scour

Line 2 contained a wide hyperbola with a declining slip-off slope in 
a north to south direction. Line 12 also contained moderate low 
angle convex down radar facies throughout the profile and an area 
interpreted as high-angle oblique tangential facies, which propose 
grainflow.

Slip-off slope Low-angle convex down facies

Stratigraphic interpretation of GPR lines indicated processes associated with dune movement such as forsets, scour, high-angle oblique tangential facies, low - angle convex down 
facies, bedding plains and spurs. Topographic correction of the lines allowed for lines to simulate real-world elevation and presented an accurate analysis of dune migration patterns. 
Findings indicate that dune migration is occurring to the north-east as lines were collected in a west-east orientation (Y lines) and a north-south direction (X lines).

Spur
High-angle oblique tangental facies

Possible buried creosote bush Interpretation and radar surfaces and radar facies
(Baker, 2007)
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Line 12 contained a large hyperbolic that is interpreted as buried vegatation. 
Dowlap was also observed which indicates progradation and is prograding 
in a north to north-east direction. Horizontal bedding plains are assoicated 
with sedimentation and grainflow. 
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Digital surface model of the study area shows 
dune slip off slopes to the north-east. General 
dune migration of the Algodones Dune field 

is south-east. 

Eastern Crescentic Dune indicate prevailing 
wind direction of 27 degrees (north-east). 
Overall, dune migration of the Algodones 
Dune field is to the southeast. Differing 

dune migration direction indicate a complex 
dune system. 

(Derickson et al, 2008)
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Topographic Profile of GPR Line 05 created in Excel
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