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Abstract
Lewis and Clark, legendary explorers of the western U.S., spent 
the winter of 1805 along the SW Washington and NW Oregon 
coastline. During their stay, they visited, mapped and described 
several locations.  Many of the sites now lay buried beneath the 
subsurface due to coastal and aeolian geomorphic changes that 
have taken place along the coast since Lewis and Clark’s visit.  
Results from the subsurface investigations at historic Lewis and 
Clark sites will be presented.
  
Field research including the use of ground penetrating radar 
(GPR), coring, and other field methods was carried out at 
several formerly mapped sites.  GPR profiles collected along 
the coastal dunes reveal parallel to sub-parallel, continuous to 
semi-continuous reflection patterns, which are interpreted as 
vertically accreting coastal sand dunes. A distinct channel-form 
reflection pattern noted on the GPR is interpreted as a historic 
river outlet originally mapped by Lewis and Clark.

The research coincides with the 200-year anniversary of the 
Lewis and Clark Expedition and seeks to provide a better 
understanding of the geomorphic changes along the coast (both 
shoreline progradation and dune aggradation), which have 
resulted in a dramatically different landscape from that in which 
Lewis and Clark mapped two hundred years ago. 

Introduction
Between 1803 and 1806, Meriwether Lewis and William Clark 
led a 33-person team of explorers on an overland journey 
between the Missouri and Columbia River systems.  This 
historical expedition provided the first detailed maps and 
descriptions of the western United States (Moulton, 2003). 

During the team's stay along the Oregon coastline over the 
winter of 1805, they visited, mapped and described a native 
village belonging to the Clatsop Nation along the former 
Clatsop River.  Four wooden structures south of the river's 
outlet to the Pacific Ocean were noted on their maps (Fig. 1).   

This research coincides with the 200-year anniversary of the 
Lewis and Clark expedition and seeks to constrain the physical 
location of the former Clatsop River outlet and previously 
mapped native village.  Upon reviewing Lewis and Clark's 
journals and maps, and speaking with military personnel, local 
residents, historians and geologists, a study area was selected 
along the west side of Slusher Lake, within the Camp Rilea 
Armed Forces Training Facility, near Warrenton, Oregon (Fig. 
2).  This area corresponds with the geographic location of the 
native village drawn by Lewis and Clark in 1805 (Figs. 1, 2).

Lewis and Clark Map

Figure 1.  An 1805 map of the Oregon coastline drawn by Meriwether 
Lewis showing the location of a Clatsop Native American village, 
just south of the Clatsop River's outlet to the Pacific Ocean 
(Thwaites, 1969).  

Outlet

Study Area

Figure 2.  A color aerial photo of the Slusher Lake study area within 
Camp Rilea, near Warrenton, Oregon (see inset).  Locations and 
direction of GPR lines (blue for 50 MHz, yellow for 100 MHz, red for 
225 MHz) and GPR profiles are shown.  Photo courtesy of Camp 
Rilea Armed Forces Training Facility.
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Methodology
The GPR technique is based on the propagation and reflection 
of pulsed high-frequency electromagnetic (EM) energy.  This 
field technique can provide near-surface, high-resolution (dm 
to m scale), near- continuous profiles of many coarser-grained 
sediments (sediments of low electrical conductivity) . GPR has 
become a popular non-invasive, non-destructive and 
time-efficient method for subsurface data collection because of 
the above properties and the availability of portable robust and 
digital radar system (Jol and Smith, 1991; Jol and Bristow, 
2003).

Multiple GPR lines were collected along the west side of 
Slusher Lake (Figs. 2, 4, 5, 6, 7).  Sensors and Software 
pulseEKKOTM 100 and 1000 GPR acquisition systems were 
used during the field research.  GPR profiles collected with 
frequencies of 50, 100 and 225 megahertz provided images of 
the subsurface (Figs. 4, 5, 6, 7).  Step sizes of 0.25 m and 0.05 
m were used to collect the 50 MHz, 100 MHz and 225 MHz 
profiles, and depths of up to 16 m were imaged.  To reduce data 
collection time, a backpack transport system was employed 
(Fig. 3).  Topographic data was collected with a laser leveling 
system and applied to the GPR data.

Portable GPR Data Collection

Figure 3.  GPR field data collection using a) pulseEKKOTM 100 
system and 50 MHz antennae (2 m separation and .50 m step), 
and b) pulseEKKOTM 1000 system and 225 MHz antennae (0.5 m 
separation and 0.05 m step). 
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Results
The Historic Clatsop River Outlet As Mapped By Lewis & Clark - FOUND!
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Conclusions

Figure 8.  A paleo-reconstruction of the landscape based on the project 
results and Lewis and Clark’s map and journal records.  Former 
shoreline positions at 300-yr BP and 1100-yr BP have been 
approximated based on the position of buried earthquake scarps.  
According to Lewis and Clark’s descriptions, the Clatsop native village 
was located 300 m south of the former Clatsop River’s outlet.

Figure 7.  Reflection patterns similar to those described by Meyers et. al 
(1996) as representing erosional remnants of the last major Cascadia 
earthquake event (300-yr BP) were imaged in the study area  (see 
Figs. 2, 8 for location).  The patterns are interpreted as buried scarps 
that record the 300-yr BP and 1100-yr BP shoreline positions, prior to 
Lewis and Clark’s arrival.

Figure 4.  The highlighted channel-form pattern was found between positions 40 and 230 m (south) along the 50 MHz north-to-south GPR line (see Fig. 
2 for location).  This reflection pattern is interpreted as an infilled channel that represents the historic Clatsop River outlet originally mapped by Lewis 
and Clark.  Note: No channel-form patterns were found further south, particularly at the outlet location proposed by the 1874 Gilbert Survey (see Fig. 2).

Figure 5.  A 50 MHz GPR profile collected from east to west along the road north of Slusher Lake reveals distinct reflections dipping west 
towards the Pacific Ocean (see Figs. 2,8 for location).   The reflections are interpreted as the northeastern side of the Clatsop River outlet.

Figure 6.  A 225 MHz GPR profile showing parallel to sub-parallel, 
semi-continuous reflection patterns that dip westward toward the Pacific 
Ocean.  These reflections are interpreted as vertically-aggrading 
sea-ward prograding foredune surfaces (see Fig. 2 for location). 

A distinct channel-form pattern was noted northwest of 
Slusher Lake.  The pattern is interpreted to represent the 
historic Clatsop River outlet originally mapped by Lewis and 
Clark.

1)

The Slusher Lake/Camp Rilea study area has experienced 
significant geomorphic changes prior to, and since, the time in 
which Lewis and Clark visited the area.

2)

The imaged outlet location differs from the location 
proposed by the 1874 Gilbert Survey.  

Based on the Lewis and Clark’s records, the Clatsop 
native village should be located approximately 300 
meters south of the mapped outlet.

Erosional remnants of the last major Cascadia earthquake 
events preserve the 300-yr BP and 1100-yr BP shoreline 
positions prior to Lewis and Clark's arrival and have been 
imaged throughout the study area using GPR .

GPR profiles collected throughout the study area display 
parallel to sub-parallel and continuous to semi-continuous 
reflection patterns.  The reflections are interpreted as 
vertically accreting and seaward-prograding sand dunes.
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