Geophysical Subsurface Investigation of the Serpent Mound Area (Ohio, USA) Using Electrical
Resistivity Ground Imaging (ERGI): Evaluation of Bedrock Controls on Surface Features
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Abstract

Serpent Mound, a prehistoric Native American effigy mound in the form of a snake, is the largest serpent effigy in the United States (~424 m long). This study used electrical resistivity ground imaging (ERGI) to
evaluate whether surface features associated with the Mound and surrounding area were influenced by the subsurface geology. The study focused on two areas: one south of the mound where three topographic
depressions are evident, the other within the effigy. The study area is situated on a small plateau adjacent to a tributary of the Ohio River. Bedrock is Upper Silurian dolostone overlain by unconsolidated sediment.
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The three depressions (~30 m in diameter, relief of 0.7-1.6 m) are thought to be either areas where material was excavated for use in mound construction (i.e., borrow pits) or sinkholes formed by dissolution and
collapse of the underlying carbonate bedrock. ERGI results show a layer of low-resistivity surficial sediment that is readily discernible from the higher resistivity bedrock. Surface topography generally parallels
bedrock topography. A high resistivity feature beneath one depression likely represents a collapse breccia. Beneath another depression, a potential silt-filled void is evident, possibly overlain by a collapse breccia.
Collectively, the ERGI results suggest that the depressions are sinkholes.
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Left. Topographic map of the Serpent Mound ridge showing the footprint of Serpent Mound
(convolutions numbered), locations of the ERGI surveys (bold lines), and gullies & closed
depressions. Base map with Serpent Mound footprint courtesy of G.W. Monaghan & E.W.

Serpent Mound SUbsurl:ace Herrmann, and was constructed from LiDAR data. Right. LiDAR image of the Serpent Mound ridge.
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Survey 5 ERGI profile. The high resistivity feature may represent weathered rock or a small void associated with subsurface drainage toward gullies on either
side of the ridge. Survey 5 does not indicate the existence of a large cave or cavern system beneath the head-oval area as purported by some people.
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Perspective diagram showing the spatial relationship of the ERGI
profiles and interpretations of prominent features. Relief on the
sediment-bedrock contact and lateral changes in resistivity within
the bedrock generally vary with topography, indicating that the
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than borrow pits. Development of the initial voids that resulted in
sinkhole formation was likely related to the evolution of Brush Creek
and its associated subsurface hydrology.
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