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MethodsAbstract
Visible from aerial imagery, ridge formations can be seen 
building outward and parallel from the coast in South West-
land, New Zealand near the mouth of the Haast River. These 
coastal formations are a result of tectonically induced sedi-
ment pulses down the Haast River from shifting of the Alpine 
fault. To better understand the internal stratographic pro-
files of these coastal features, ground penetrating radar 
(GPR) was used parallel and perpendicular to dunes. The 
pulseEKKO 100 GPR system was used with 50MHz, 100MHz, 
200MHz antennae with varying step sizes and separation. 
To gather topographic information that would geometrical-
ly correct each survey line, the Topcon RL_H3CL laser level-
ing system was used. GPR data was processed using auto-
matic gain control in the wiggle trace format using pulseEK-
KO software. Subsurface velocities were obtained from a 
common midpoint survey which was also included in the 
processing. Preliminary processing of this data shows progra-
dational sediment layering with continuous and semi-con-
tinuous dipping reflections. The continued investigation of 
the stratigraphy of these coastal formations using GPR will 
lead to an enhanced understanding of geomorphic processes 
that affect the coastal processes near Haast, New Zealand as 
well as other coastal locations affected by similar processes.

Introduction
Unique to South Westland, New Zealand is the Haast coastal plain. As the rivers of the Southern Alps drain their 
catchments, they deposit their sediment load to form the coastal plain (Coates, 2002). The Haast coastal plain is 
the result of several rivers converging in relatively short stretch of coastline. As a result of this high density of rivers 
draining a catchment that spans 150 kilometers from Mt. Aspiring in the South to Mt. Cook in the north, the Haast 
coastal plain has grown seaward. In the last 6000 years alone, it is believed to have grown to its current form of 
50 kilometers long and 10 kilometers wide (Coates, 2002). Due to the tectonic and climatic processes present in the 
Haast region, the sediment loads of these rivers is highly variable and episodic. Caused by large rainfall events and 
slipping of the Alpine Fault, these episodic sediment pulses can be deposited and preserved as dune ridges provid-
ing a paleoseismic and climatic record of the area. Successful dating of these dune ridges has been done using an 
age determining method derived from dune specific tree core data (Wells & Goff, 2007). To build upon the under-
standing of episodic sediment pulse dune formation of the Haast coastal plain, geophysical imaging of the area 
was done near the mouth of the Haast River. 

Ground penetrating radar (GPR) was the primary tool used in this study. GPR uses electromagnetic (EM) radio 
waves much like the waves broadcasted by radio towers. The GPR unit sends pulses of these waves into the 
ground via a transmitter. The EM energy is diffracted, refracted and reflected by different sediment layers and 
object in the subsurface. The receiver unit detects the reflected waves and measures the amount of time the 
waves take to travel. The information received is then amplified and digitized by a backpack mounted computer 
in the field. GPR profiles were collected using the pulseEKKO 100 GPR system utilizing 50 and 100 MHz antennas. 
Due to time constraints, two different methods of data collection were employed when surveying. Fifty MHz pro-
files were acquired using the step method where traces were collected in intervals of 0.5 m with the transmitter 
and receiver separated by 1.0 m. One hundred MHz profiles were acquired using a sled that allowed both the 
transmitter and receiver to be fixed at 1.0 m separation as it was slowly towed down the survey line. Fiducial 
markers were evenly placed on the survey line and were observed to maintain data collection at a consistent pace 
and to also aid in post processing interpolation of the traces. Topographic data that would geometrically correct 
the profiles to changes in elevation along the survey line was collected with a Topcon RL_H3CL laser leveling 
system and was incorporated when processing the data using pulseEKKO software. In addition to topographic 
data, profiles were also processed using: automatic gain control, dewow, trace to trace gain, and down trace av-
eraging. Sediment velocity was obtained from a common midpoint (CMP) survey at the site.

The result of this survey of the dune ridges of the Haast coastal plain near the mouth of the Haast River appear to affirm the model of successive dune for-
mation in the area. Following episodic seismic and climatic induced pulses of sediment down the Haast River, dune formation begins as longshore drift and 
wave action push the sediment plume of material back onto shore. This characteristic buildup of sediment as seen through GPR allows a better understand-
ing of the coastal process at work in the Haast region. It also sets the stage for future work investigating this dynamic landscape. Future work could be a 
more robust GPR survey of the area which would include the collection of longer profiles using a larger variety of frequencies.

After processing, sedimentary layering to a depth of 7- 9 m can be seen on the profiles due to the saturated nature of the sands and silts. Moving west toward 
the sea starting at 0 m on the survey line, continuous, parallel to subparallel reflections at a depth of about -5 m and are interpreted as the paleo wave base 
of the Haast coastal plain of which the present dune ridges have built upon. At 20 m along the profile and continuing to 55 m to a depth of -5 m, parallel, 
sub-horizontal reflections can be seen. These progradational layers of sediment show how the dune was built and are interpreted as a sediment pulse from 
the Haast River that was deposited by long shore drift thus creating the 1717 dune. Building upon the coastal side of this dune, and beginning at 45 m on the 
survey line and continuing to the 85 m mark, there are sigmoidal, progradational reflections at a depth of -1 to -5 meters deep. Unique to this facies unit is the 
eastern inland orientation. This sediment stratigraphy can be interpreted as the over wash of material that breached the storm beach and then got deposited 
on the inland side of the most costal dune. At about 105 m and continuing to the end of the profile, another progradational facies package begins to aggrade 
with a sub horizontal orientation toward the sea. This facies package is interpreted as the storm beach of which the 1826 AD dune has continued to build upon.

Study Area
Characteristic of the study area are a series of parallel dune ridges near the mouth of the Haast River, South 
Westland, New Zealand. Previously mapped by Wells and Goff in 2007, the area surveyed by this study col-
lected profiles that ran perpendicular between the dunes dated 1717 AD and 1826 AD. The 1717 AD and 1826 
AD dunes were not specifically targeted, but after doing reconnaissance work in the area to find a suitable 
survey site, they were the best options due to: overgrown vegetation, flooding in the area on the previous 
day that ponded in-between the dunes, and locked/ gated paddocks.

Results and Discussion

Conclusion
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Survey Line 

128 m long GPR profile oriented perpendicular to 1717 AD and 1826 AD dunes, north bank Haast River, New Zealand. Highlighted in yellow are parallel, sub-horizontal reflections that are interpreted 
as the progradational face of the 1717 AD dune. Highlighted in red are continuous, parallel to sub parallel reflections that are interpreted as the paleo wave base of the Haast coastal plain. 

128 m long GPR profile oriented perpendicular to 1717 AD and 1826 AD dunes, north bank Haast River, New Zealand. Highlighted in green are eastern facing sigmoidal 
reflections that are interpreted as over wash of material that breached the storm beach and then got deposited on the inland side of the most costal dune. Highlighted 
in orange are western facing sub horizontal reflections that are interpreted as the storm beach of which the 1826 AD dune has continued to build upon.
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