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Meriwether Lewis Map (1805)

Figure 3 is an image of the map that Lewis drew in 1805, taken
from the original journals.  Location A on the map shows where the
outlet of the Clatsop River was when Lewis and Clark visited the 
area.  Location B is the site of the Clatsop Indian village.

As part of a collaborative project, a detailed, multi-layered 
GIS site map was created for current and future efforts in 
trying to rediscover a mapped Lewis and Clark native 
encampment along the Oregon coastline.  Lewis and Clark 
traded with the Clatsop Indians that once occupied the 
coastal dunes that are presently located within Camp Rilea, 
Warrenton, OR. According to the Lewis and Clark journals 
from 1805, the village was located along the southwest 
bank of the Clatsop River as it entered the Pacific Ocean. A 
survey grade Trimble ProXR differential Global Positioning 
System (dGPS) with sub-meter positional accuracy was 
used in creating a spatial database for a site map. The 
database also incorporates: 1) laser level stations which 
provide accurate topography, 2) soil core locations and 
descriptions, 3) ground penetrating radar (GPR) transects 
that map stratigraphy, 4) infrastructure, and 5) other 
historical pieces of data important to research conducted at 
the site. A high-resolution photo image was geo-referenced 
into the GIS system to look at changes in the landscape 
over time and is also used to overlay the dGPS data. 
LIDAR data from recent coastal surveys will be 
incorporated into the database and provide a digital 
elevation model (DEM) of the research site. The GIS 
database and resulting maps will significantly aid our 
understanding of this historic site and provide researchers 
with the necessary tools to hopefully discover the 
encampment that Lewis and Clark originally mapped.

Abstract

The study area was located in Northwest Oregon near 
Warrenton and the mouth of the Columbia River (Figure 1). 
This unique coastal environment is geologically young due to 
the recent progradation of sand, mainly within the last 200 
years.  Beach dunes have developed covering much of the 
historic landscape along the coast.  The research was 
conducted in the Camp Rilea Armed Forces Training Facility. 
The specific area of interest is in the proximity of Slusher 
Lake in the southwestern portion of Camp Rilea (Figure 2).  
The encampment was mapped by Meriwether Lewis and 
William Clark when they, along with the rest of the members 
of the expedition, explored this area while camping at nearby 
Fort Clatsop in the winter of 1805.  According to the map 
drawn by Lewis and Clark (Figure 3), the Clatsop Indian 
village was near the mouth of the Clatsop River.  The river 
flowed through what is present day Slusher Lake before 
turning due west to the Pacific Ocean.  Slusher lake was not 
present when Lewis and Clark visited the area and the 
Clatsop Indian village was there.  We believe that Slusher 
Lake was formed by continual sand progradation and the 
eventual damming of the outlet of the Clatsop River to the 
Pacific Ocean.  Today only remnants remain of the past river 
channel that had previously flowed through the area two 
hundred years ago.  The west side of Slusher lake marks the 
previous river channel, and the Ground Penetrating Radar 
(GPR) investigation further showed that the north end of lake 
marks the bend of the previous river westward toward the 
Pacific Ocean.

Study Area & Background

Locational Map of Study Area

Figure 1 is a locational map of the Northwestern United States, 
with an inset of the Camp Rilea study area near Warrenton, 
Oregon.

GPS Methodology
Figure 4 (left) is the core base map developed from the Global Positioning 
System (GPS) survey taken of the study area using Trimble Pro XR dGPS 
equipment.  All of the GPS data that was collected in the field was brought into a 
geographic information system (GIS) (ESRI ArcMap 8.3) to comprise most of the 
spatial database that was created.  The high-resolution color photo (Figure 2) 
was also incorporated into the database so that the GPS points and lines could 
be displayed on the color photo to provide a spatial reference for the GPS data.  
Figure 4 displays points and lines taken in the field with the GPS significant to 
the GIS database including the auger core points, gouge core points, important 
points of interest to the GPR survey, the infrastructure of Camp Rilea and 
Slusher lake. Acronyms were used for organizing the GPS points and lines that 
were recorded.  Auger points recorded correspond with ACW or ACE, gouge 
core with GC and other points are listed. Acronyms are linked in the database to 
their descriptive name, location (latitude and longitude coordinates), soil data 
recorded by the auger teams and other data pertaining to that core site. The 
references made to the river channel in Figure 4 were recorded during the GPR 
survey, and upon analysis of the GPR profiles were believed to be the edges of 
the old river channel before it entered the ocean.

LIDAR DEM

Figure 7 displays the DEM created from the LIDAR data and includes foredune 
beach ridge positions.
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LIght Detection And Ranging (LIDAR) 
uses the same principle for data 
collection as RADAR. The LIDAR 
instrument transmits light out to a 
target and the transmitted light 
interacts with and is changed by the 
target. Then some of this light is 
reflected/scattered back to the 
instrument where it is analyzed.  The 
LIDAR data in Figure 7 is from past 
research conducted for the purpose 
of mapping dune morphology. This 
data consists of the coastline in the 
Clatsop area of Northwestern 
Oregon.  The LIDAR data that was 
collected was used to form a Digital 
Elevation Model (DEM) which is 
presented in Figure 7.  A DEM allows 
one to interpret an area by 
investigating it in a 3-dimensional, 
real-world form.  The multiple colors 
on the map indicate different 
elevations in meters, according to the 
key. Slusher Lake is located in the 
middle of the image highlighted with 
the bounding box (A).  Figures 8 and 
9 (below) show a blown-up view of 
the Slusher Lake research area.  The 
western-most thin black line (B) 
represents the shoreline in 1870, 
which would have been relatively 
similar to when Lewis and Clark 
visited the area. The current shoreline 
has prograded approximately 800 
meters west since that time, also two 
large beach fore dunes have 
developed covering the research 
area. 

1. Dr. James E. Arnold (NASA), LIDAR Tutorial, 
<http://www.ghcc.msfc.nasa.gov/sparcle/sparcle_
tutorial.html>, 1999.

LIDAR Background
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**Background Image: Slusher Lake, Camp Rilea, OR
**Further Information: http://www.uwec.edu/jolhm/northwest

	The initial data sets from the GPS survey and GIS 
database provide a foundation from which future 
investigations will be planned.

	A distinct channel-form pattern was noted northwest of 
Slusher Lake during the GPR survey, this may represent the 
historic Clatsop River outlet.  For further GPR investigation 
to confirm this, the location was recorded using GPS.  
	 The Slusher Lake/Camp Rilea study area has 
experienced significant geomorphic changes since the time 
when Lewis and Clark visited the area.
	 The GPS equipment was able to survey to sub-meter 
positional accuracy in the study area.

Conclusion and Acknowledgements

GPS Base Map

Figure 4 is the base map of the study area.  This is the primary end product from the GPS survey work that was done in 
the field and the creation of the GIS database.
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LIDAR Images of Study Area

Figure 8 displays the LIDAR image with the foredune 
scarps located by previous investigations of the area. 
Location A represents the present day foredune along the 
shoreface after the construction of the jetties on the 
Columbia River. Location B represents the approximate 
location of the foredune in 1890 which would have been 
similar to when Lewis and Clark visited the area. Locations 
C and D in represent historic dunes. 

Figure 9 shows the LIDAR image overlayed on the color 
photo to give visual reference to the locations of scarps 
and dunes in proximity to present day Slusher Lake.
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Figure 6 shows various GPS data collection while in the field. (Top) 
While mapping with the GPS at the north end of Slusher Lake, authors 
discuss an organizational strategy for labeling the GPR lines in the 
GIS database.  (Middle) Author is mapping a GPR line and an auger 
core point along the west side of Slusher Lake.  (Bottom) The research 
team is scouting the terrain and examining the Lewis and Clark 
journals to established a relative location to begin the GPR 
investigation of the study site.

GPS Collection

Color Photo of Area

Figure 2 is a true-color photo of the Slusher Lake study area 
within Camp Rilea Armed Forces Training Facility, located along
the northwestern coast of Oregon.
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GPR Survey Locations

Figure 5 shows the location of the GPR lines that were surveyed along the west side 
of Slusher Lake.

Figure 5 (left) was created by 
combing the GPS and GPR 
locations and merging them 
together with the color photo 
into the GIS database. 
While in the field, a GPS unit 
recorded every line which the 
GPR crew surveyed.  By 
recording these lines it is 
possible to map where GPR 
surveys have or have not 
been taken.  This information 
is very useful because it will 
provide one with the 
opportunity to go back to a 
specific area for further study, 
and/or locate new areas to be 
surveyed.  For the GPS lines 
to match up with their 
respective real-world 
locations on the color photo, 
multiple reference points were 
also taken around Camp 
Rilea using the GPS.  The 
reference points allow us to 
"line-up" the GPS data and 
the color photo to ensure a 
high level of accuracy in our 
maps.  Figure 5 is just one 
example of an export from the 
GIS database.  


