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Abstract 
 
The Wetumpka impact structure (near the town of Wetumpka, Alabama) has a semi-circular crystalline rim that is ~ 5 km in diameter. 
This well-exposed, marine-target impact structure developed in both poorly consolidated, water-saturated sediments, and underlying 
crystalline basement. Our previous studies have described a semi-circular, crystalline rim, an interior structure-filling unit, and an 
exterior disturbed area developed within the sedimentary target sequence outside the southwestern part of the central, basement crater. 
Based on field and drill-core observations, we recognize the following specific structural and lithological impact-related terrains: 
overturned crystalline rim flap; slumped interior megablock terrain; central polymict breccia (originating as near-field ejecta); interior 
marine chalk deposits and reworked glauconitic sands (formed by resurge and post-impact deposition); and a collapsed southern part 
of the rim with overturned flap (mainly developed within the sedimentary target rocks). In this paper, we examine what we know of 
these terrains so far and review how using new LiDAR data (sub-meter resolution) has given us new insights into the nature and origin 
of these impact-related terrains and their post-impact erosional history. 
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General paleogeography 

North America, 84.4 million years ago. 



Wetumpka asteroid over shelf target 
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Wetumpka asteroid impacts shelf target 







Crater rim 

Crater floor 

Crater exterior 
‘disturbed terrain’ 

River floodplain 
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Exterior tsunami 
deposits 

Unaffected area 

Wetumpka impact structure – 5 km diameter 



crater rim 
(Bald Knob) 

Wetumpka impact structure – ground view 
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Photo by Bill Hames. 

Core hole 98-01 (Schroeder well) – June-July 1998 
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New LiDAR study of Wetumpka impact crater 
LiDAR means light detection and ranging 
 
LiDAR uses laser light to map elevations  
and locations with extreme accuracy. 

LiDAR data used in this study were given to us by the  
Elmore County Revenue Commissioner’s Office. 







Views of Wetumpa impact crater:  from Bald Knob 
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LiDAR-DEM-based geological  cross-sections of 
Wetumpka impact structure, Alabama 
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B B’ 

LiDAR-DEM-based geological  cross-sections of 
Wetumpka impact structure, Alabama 

What would deeper cross sections look like? 
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LiDAR-DEM-based geological  cross-sections of 
Wetumpka impact structure, Alabama 
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parauthonous breccia 
impact melt ? 

impact breccia 

LiDAR-DEM-based geological  cross-sections of 
Wetumpka impact structure, Alabama 



Examples of ways we will be using LiDAR-based 
data in the future at  Wetumpka impact structure, 

Alabama 
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Chalk from Core Hole  
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Crater rim 

1. Deposits of the muddy tsunami (t) 



Scientific core hole #09-03 – muddy tsunami evidence 

Odontochitina operculata 
 
Images by Dr. Lucy Edwards, USGS Reston 

undamaged 
microfossil 

melt-damaged microfossil 

melt-damaged microfossil 

top 

bottom 

Muddy tsunami is composed of chalk eroded from Montgomery County area. 



Scientific core hole #09-03 – tsunami evidence 

Glass sphere (“melt droplet”) 
from 14.4 ft 

top 

bottom 

20 microns 

Melt droplets are thought to form in 
the vapor plume above the impact. 

Muddy tsunami is composed of chalk eroded from Montgomery County area. 



Scientific core hole #09-03 

Inoceramus – a large clam that lived in deep water 
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Crater rim 

Deposits of the muddy tsunami (t) 



Time step 1 

tsunami flow 

Deposits of the muddy tsunami (t) 



tsunami flow 

Time step 2 

Deposits of the muddy tsunami (t) 



tsunami flow 

Time step 3 

Deposits of the muddy tsunami (t) 
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“Wetumpka Public Seashore” 

Deposits of the muddy tsunami 
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Petruny et al. 2012 
LPSC abstracts 

2. Outcrop studies 



3. Digital geological mapping 



3. Digital geological mapping 



3. Digital geological mapping 

Toward a more “planetary geologic map” … 
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