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Introduction:  The Wetumpka impact structure 
(Fig. 1) is a Late Cretaceous marine target impact fea-
ture located in central Alabama (~ 32 deg 31’ N; ~ 86 
deg 10’ W) [1, 2, 3]. The total structural diameter is ~ 
7.6 km, but the inner crystalline rim has a diameter of 
~ 5 km. Wetumpka’s submarine target formations in-
cluded (in reverse age order):  a few m of lower 
Mooreville Chalk, the clastic paralic Eutaw Formation, 
the clastic fluvial Tuscaloosa Formation, and basal 
weathered crystalline Piedmont metamorphic rocks. 
The Eutaw and Tuscaloosa sedimentary target units 
and clastics derived from their disintegration presently 
form the intra-structure terrain (unit ist in Fig. 2).  

Wetumpka impact structure consists of three surfi-
cial terrains (Fig. 2), including crystalline rim, interior 
(intracrater sediments and broken formations), and 
exterior (structurally disturbed target formations).  
 

  
 
Fig. 1. Location map (left) of the Wetumpka impact 
structure in Alabama (yellow dot), showing major geo-
logical provinces (modified from [2]).  
 
Fig. 2. Geological map of the Wetumpka structure 
(right), showing location of Baillif Hill outcrop (red 
dot). Map symbols: crt = crystalline-rim terrain; ist = 
intra-structure terrain; est = extra-structure terrain; Ku 
= Upper Cretaceous undeformed units; pK = pre-
Cretaceous crystalline units unaffected by the impact 
structure; b = central impact breccias (modified from 
[2]). Red dot shows approximate location of Schroeder 
and Reeves drill-core holes; green dot shows location 
of Baillif Hill outcrop. 

 
Stratigraphy:  In 1998, the Schroeder and Reeves 

core holes were drilled near the southwestern margin 
of the central impact breccia outcrop area (labeled b in 

Fig. 2; see red dot in Fig. 2). The stratigraphy of these 
centrally located core holes, both ~ 200 m deep, 
showed a similar sequence of ~ 100 m of mixed crys-
talline and sedimentary megablocks with polymict 
impact breccia matrix, which was overlain by ~ 100 m 
of slumped sedimentary target megablocks (i.e., identi-
fiable megablocks derived from the Eutaw Formation 
and Tuscaloosa Group) [1, 2]. 

Stratigraphy of the Baillif Hill outcrop (green dot 
in Fig. 2) consists of ~ 40 m of mixed crystalline and 
sedimentary megablocks with polymict impact brec-
cias (Fig. 3, upper part). The stratigraphy of Baillif 
Hill is similar to the lower ~ 100-m thick unit in the 
Schroeder and Reeves drill-core holes, as described 
above. However, at Baillif Hill, this lower unit is at the 
surface, whereas it is ~ 100 m deep at the Schroeder 
and Reeves drill-core holes. The top of Baillif Hill is ~ 
140 m above sea level, and the spudded level of the 
Schroeder and Reeves drill-core holes is approxi-
mately the same elevation. Thus, the upper ~ 100-m 
thick unit in the two drill-core holes is entirely missing 
at Baillif Hill.  

Shock effects at Baillif Hill:  Shocked quartz as 
fine sand and silt grains within the matrix of impact 
breccias has been previously reported at Wetumpka 
impact structure from the lower breccias of the Schroe-
der and Reeves wells [2] and from central breccia out-
crops [4]. At Baillif Hill, we noted shock effects in 
quartzite pebbles. These pebbles, which probably de-
rive from quartzite veins in the target basement meta-
morphic rocks, are found in impact breccias at Baillif 
Hill. The pebbles have a 1-2 cm, white rind of highly 
fractured quartz and an interior grey, translucent area 
(Fig. 3, lower parts). Thin sections of the interior part 
of these pebbles shows many PDFs, which are strongly 
related to larger planar fractures in large quartz crys-
tals. These features have been referred to previously as 
“feather features” [4, 5, 6]. Study of these PDFs from 
Baillif Hill is ongoing. 
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Fig. 3. Upper part – outcrop in gulley at ~ 7 m in 
Baillif Hill section showing all three of the main 
lithologies: impact breccia (IB) and sedimentary 
(SED) and metamorphic (MM) blocks, which are ~ 
5 m across. Width of field of view is ~ 50 cm. 
Lower parts – Left: ~ 8 cm quartizite pebble from 
impact breccias (like IB above) showing white rim 
and grey, translucent central area. Scale in upper 

right is in cm. Right: thin section view of quartz 
PDFs related to fracture plane forming a “feather 
structure.” Thin section was made from central 
grey, translucent area of similar quartzite pebble 
taken from Baillif Hill outcrop. Width of field of 
view is ~ 50 microns. Crossed polars. 
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