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ABSTRACT

Between September 11 and September 15, 2006, Midwest Archeological Center 
(MWAC) staff conducted magnetic geophysical investigations at the Elbee Site (32ME408) 
within Knife River Indian Villages National Historic Site (KNRI).  This was part of a 
multiple phase archeological project to assess the archeological record of the Elbee Site that 
has been dramatically impacted by erosion of the vertical cutbank along the Knife River in 
the northern portion of the site.  Initially, a magnetic survey was conducted in the northern 
portion of the site by MWAC staff in 2002 (Volf 2002).  The University of North Dakota 
archeological staff and students conducted a ground truthing phase in 2003 to investigate 
magnetic anomalies to confirm the presence or absence of significant archeological 
deposits in the threatened northern portion of the site.  The magnetic survey indicated that 
the southern portion of the site had been severely impacted by the historic farmstead that 
was present on the site during the 19th and 20th century; however, a number of magnetic 
anomalies were identified as potential archeological features associated with the Native 
American occupation of the site during the prehistoric and historic periods.  A total of 
14,200 m2 or 3.51 acres were surveyed during the geophysical investigations at the site.
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areas on the terrace margin. The entire site surface appears to have 
been cultivated.

The most recent component at the site is attributed to the William Russel 
(sic) farm complex, several buildings of which stood on the southern part 
of the site and farther to the southwest. The southern part of the site is 
heavily littered with farmyard debris and recent historic artifacts within 
and immediately beneath the sod cover.

Several Plains Village period components exist at the site, as exposed and 
defined in salvage excavations conducted in 1978 in the path of a haul road 
to be constructed across the site … The plowzone contains a very dispersed 
scatter of Knife River ware ceramics and Euro-American trade materials 
such as beads and metal items which indicate use of the site in the historic 
period by peoples who were probably interacting with the villagers at nearby 
Sakakawea Village. A few trade artifacts were also noted on the surface at 
various places beyond the excavations. This component has been classified 
as a debris scatter belonging to the general Plains Village tradition.

The plowzone also contains the remnants of another, more prominent village 
period component assigned to the scattered village complex. Excavations 
revealed truncated storage pits, the remains of a circular house below the 
plowzone, and associated thin-walled, tool-decorated ceramics, all of which 
are part of the scattered village complex. These remains have been dated 
in the 15th and 17th century A.D… The 1938 aerial photographs of the 
area show several anomalies which could be additional circular houses 
at the site. One test unit at the site yielded yet another, earlier village age 
component in a buried humic horizon below the plowzone and about 30 
cm below the present surface. The artifact content from this component 
is very meager, but it appears to represent a yet earlier scattered village 
complex component.

The earliest component at the site was detected as a concentration of 
patinated KRF flaking debris and fire-cracked rock eroding from a localized 
area on the eastern edge of the A terrace. Excavation there yielded an intact 
aceramic component in a paleosol buried ca. 1 meter below the level of 
the A terrace surface. A C-14 date of 2974 ± 66 radiocarbon years B.P. 
on non-cultural charcoal is the nearby Elbee bluff cutbank at a depth of 
2.6 m below the surface provides a maximum age for this component of 
at the site.
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increase the velocity, slow it down, or attenuate it so there is no reflected signal. In most 
heterogeneous soils, the various soil layers have differing affects on the velocity of the 
radar wave. The velocity may be estimated using velocity charts of common materials 
(GSSI 2003a:49-50) or by identifying reflections in gpr profiles caused by buried objects, 
artifacts, or stratigraphic soil/sediment layers (Conyers and Goodman 1997:107-135). The 
depth used in this report was calculated using a value of 0.041 m/ns. 
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the two-track road follows the same path as the historic Sakakawea-Big 
Hidatsa Village trail at this location. 

The orientation and pattern of the linear anomaly fits the farm lane in the aerial 
photographs. Two adjacent curvilinear anomalies to the west of the farm lane anomaly may 
represent manifestations of the trail between the two village sites. 

Volf (2002:5) also identified several “connect-the-dot” circles of magnetic anomalies 
ranging in diameter from 7 m to 26 m. Volf (2002:5-6) provides a case for the intermediate 
to low interest in this type of magnetic anomaly cluster based on the differences between 
these magnetic clusters and the magnetic signatures of earth lodges at other sites within the 
KNRI boundary:

Speculation that the circles represent cultural causes (house structures) 
is tentative at best and they are judged to be of only intermediate to low 
interest due to a variety of factors. First, the connect-the-dot pattern is 
unlike other reported magnetic signatures for circular lodge remains within 
KNRI. At the Sakakawea Village site (32ME11), the magnetic response of the 
earthlodges is characterized by circular regions with lower than average 
magnetic values with a positive magnetic anomaly in the center (central fire 
hearth) (Weymouth and Nickel 1977, Weymouth 1988). None of the circles 
in the Elbee data possess those characteristics. At the Bogan site (14GE1) 
in Geary County, Kansas, eathlodges displayed an intact circular ring of 
slightly higher than average magnetic values with average background 
readings within the ring (De Vore and Nickel 2004). The circles identified 
at Elbee...do exhibit short arcs of slightly higher magnetic response or have 
numerous small monopolar anomalies that can form an arc. The interior 
magnetic readings are similar to the magnetic field outside the identified 
circles. Secondly, the circles are atypical of earthlodges found in the area 
in that they lack substantial interior anomalies and are larger in size. If 
the circles represent the outline of a house structure, it would be expected 
that there would be interior magnetic anomalies reflecting archeological 
features within the perimeter of the house, notably the presence of a central 
fire hearth. While anomalies of intermediate/low interest are indicated 
within three of the circles (Circles B, D, and E…), the identification of these 
individual anomalies was partially influenced by the circles. The anomalies 
within the circles ore of a size (in terms of size and magnitude) that they are 
very unlikely to represent fire hearths, which would be much larger in size 
and magnetic magnitude. The diameter of the circles is also problematic in 
that several of the circles are much larger that the ordinary size range of 
earthlodges. Finally, the circles ,ay simply be the result of random pattering 
of the numerous pieces of small metal remaining in the surveyed area and 
are purely coincidental in nature…a magnetic survey of an area immediately 
south of the are surveyed in 2002 was conducted in 1978 by MWAC staff. 
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Figure 1.  Location of the Elbee Site within Knife River Indian Villages National Historic Site, 
Mercer County, North Dakota.
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Figure 2.  Geophysical project area at the Elbee Site.
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FIGURES

a)  general view from southwest corner of the site (view to the east northeast)

b)  general view of from southwest corner of the site (view to the north)

Figure 3.  General view of the geophysical project area in the southern portion of the 
Elbee Site.
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Figure 4.  Elbee Site with the 1978, 2002, and 2006 geophysical project areas. 



51

FIGURES

Figure 5.  Sketch map of the geophysical survey area in the southern portion of the Elbee Site.
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FIGURES

Figure 8. Magnetic gradient image and contour data plots.
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Figure 9. Time slices of the ground-penetrating radar profile data.vv
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FIGURES

Figure 10. Time slice window 13 from 27 to 30 ns.
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Figure 11. Time slice window 15 from 31 to 34 ns.
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FIGURES

Figure 12. Magnetic gradient anomalies located within the geophysical project area. 
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Figure 13.  Magnetic contour plot of grid unit 1 (N480/E500).
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FIGURES

Figure 14.  Magnetic contour plot of grid unit 2 (N480/E520).
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Figure 15.  Magnetic contour plot of grid unit 3 (N460/E500).
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FIGURES

Figure 16.  Magnetic contour plot of grid unit 4 (N460/E520).
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Figure 17.  Magnetic contour plot of grid unit 5 (N440/E500).
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FIGURES

Figure 18.  Magnetic contour plot of grid unit 6 (N480/E520).



64

MAGNETIC SURVEY OF ELBEE SITE

Figure 19.  Magnetic contour plot of grid unit 7 (N420/E500).
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FIGURES

Figure 20.  Magnetic contour plot of grid unit 8 (N420/E520).
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Figure 21.  Magnetic contour plot of grid unit 9 (N400/E500).
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FIGURES

Figure 22.  Magnetic contour plot of grid unit 10 (N400/E520).
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Figure 23.  Magnetic contour plot of grid unit 11 (N380/E500).
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FIGURES

Figure 24.  Magnetic contour plot of grid unit 12 (N380/E520).
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Figure 25.  Magnetic contour plot of grid unit 13 (N360/E500).
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FIGURES

Figure 26.  Magnetic contour plot of grid unit 14 (N360/E520).
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Figure 27.  Magnetic contour plot of grid unit 15 (N360/E540).
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FIGURES

Figure 28.  Magnetic contour plot of grid unit 16 (N360/E560).
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