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Visualizing Impact Structures Using High-Resolution
LiDAR-Derived DEMs: A Case Study of
Two Structures in Missouri

Michael P. Finn, Gary W. Krizanich, Kevin R. Evans,
Melissa R. Cox, and Kristina H. Yamamoto

ABSTRACT: Evidence suggests that a crypto-explosive hypothesis and a meteorite impact hypothesis
may be partly correct in explaining several anomalous geological features in the middle of the United
States. We used a primary geographic information science (GIScience) technique of creating a digital
elevation model (DEM) of two of these features that occur in Missouri. The DEMs were derived from
airborne light detection and ranging, or LiDAR. Using these DEMs, we characterized the Crooked
Creek structure in southern Crawford County and the Weaubleau structure in southeastern St. Clair
County, Missouri. The mensuration and study of exposed and buried impact craters implies that
the craters may have intrinsic dimensions which could only be produced by collision. The results
show elevations varying between 276 and 348 m for Crooked Creek and between 220 and 290 m for
Weaubleau structure. These new high- resolution DEMs are accurate enough to allow for precise mea-
surements and better interpretations of geological structures, particularly jointing in the carbonate
rocks, and they show greater definition of the central uplift area in the Weaubleau structure than publicly
available DEMs.

KEYWORDS: Impact structure, crater, DEM, meteorite, elevation model, LiDAR, light detection and

ranging, GIScience

Introduction

n the middle of the United States there is

an alignment of several anomalous geo-

logical features that have alternately been
interpreted as crypto-explosive structures or mete-
orite impacts (Snyder 1964; Snyder and Gerdeman
1965; Unklesbay and Vineyard, 1992; Rampino
and Volk 1996; Luczaj 1998; Kenkmann 2001;
Plymate 2004; Evans et al. 2005a; 2005b; Planetary
and Space Science Centre 2012). Crypto-explosive
structures are generally assumed to have a volcanic
origin, Viewed from a meteorite impact perspec-
tive, the nearly linear arrangement of the features
is an argument for serial impact, comparable to
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the Shoemaker-Levy 9 impacts on Jupiter in 1994
(Rampino and Volk 1996). However, for this
argument to hold, the age of the disturbances
with respect to one another must be the same.
Evidence suggests that both hypotheses may be
partly correct (Dulin and Elmore 2008). A pre-
dominance of the evidence, however, seems to
lean more towards the impact origin for three of
the structures, Crooked Creek, Decaturville, and
Weaubleau (Miller et al. 2008; Planetary and
Space Science Centre 2012). Others have a variety
of igneous, structural, or spurious features with
enigmatic affinities (Evans et al. 2010).

We have used a primary geographic informa-
tion science (GIScience) technique of creating a
digital elevation model (DEM) of two of these
features that both occur in Missouri-the Crooked
Creek and Weaubleau structures (Figures 1 and 2).
Specifically, we used DEMs created from LiDAR
because the high-resolution capabilities of LiDAR-
derived DEM far exceed the capabilities of other
DEM sources, such as image-based photogram-
metry as commonly practiced in the mapping
industry. The current generation of Airborne Laser
Swath Mapping systems are capable of laser pulse
rates in excess of 150,000 pulses per second, and
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