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Introduction:  Wetumpka impact structure, Ala-

bama, is a well-preserved, Late Cretaceous marine tar-

get feature of about 5 km east-west diameter and 7.6 

km north-south diameter, which is situated in the inner 

Gulf Coastal plain. Target formations penetrated by 

this impact include (in reverse order): the local pre-

Mesozoic metamorphic basement rock (mainly schist 

and gneiss, msg in Fig. 1); Upper Cretaceous Tusca-

loosa Group (Kc and Kg in Fig. 1); and the overlying 

Eutaw Formation (Ke in Fig. 1) [1,2,3,4]. Previous 

work has shown that there are three main crater filling 

units, which in age order are: impactite sands, a trans-

crater slide deposit, and a boulder-bearing diamictite 

(Fig. 2).  There is a thin, impact-induced muddy re-

surge deposit that is the youngest impact-related unit in 

the late modification sequence (Km in Fig. 1) [5,6]. 

Impactite sands: Field and core drilling shows that 

the crater moat-filling impactite sands are composed of 

a mixture of sedimentary target rocks in all grain sizes 

from clay to blocks. Drill cores in the impactite sands 

contain blocks of target sedimentary rock (Tuscaloosa 

and Eutaw) up to several meters in diameter, but no 

metamorphic blocks or clasts [3,7].  

Smaller sedimentary clasts within the impactite 

sands, have distinctive, complex elongate shapes with 

penetrative features such as marginal divots and body 

holes; clast margin shapes that suggest both brittle and 

ductile parting behavior, all of which is likely related to 

explosive fragmentation (Fig. 3). The general texture 

of impactite sand matrix is a homogenous mixture of 

clay to coarse moderately rounded sand, and the color 

is usually light tan to light grey. Shock features are not 

evident in framework silicate grains of the impactite 

sands. Impactite sands are interpreted to have been 

formed by a slurry of disintegrated target rocks with an 

admixture of (a) larger, stratified fall back blocks and 

(b) smaller clayey shrapnel fragments, which collec-

tively filled the transient crater during the early modifi-

cation phase of this shallow marine impact structure. 

Trans-crater slide unit: On the unstable southern 

rim at Wetumpka, detachment of water-saturated sedi-

mentary rim sequence initiated the process of gravity 

sliding of these materials back into the crater interior 

[8,9]. This process manifested as a giant trans-crater 

slide, which moved this collapsed portion of the rim 

toward the north-northeast [8,9].   

During emplacement of the trans-crater slide, 

impactite sand were in direct contact with the base of 

the slide and were squeezed upward into fractures and 

deformed into large flame structures (Fig. 4), as the 

slide mass moved and divided into block units.  

In several places, the internal stratigraphy of the 

trans-crater slide unit is inverted, i.e., the older Tusca-

loosa Group target strata lie above the younger Eutaw 

Formation target strata. This is interpreted to be a relic 

feature of overturning in the rim flap [8,9]. 

Where the trans-crater slide encountered the north-

western crater wall), and thus ended its trans-crater 

movement, a northerly vergence folding of the sedi-

mentary layers can be seen (Fig. 5).  Structurally, the 

feature is a parasitic, southeasterly plunging antiform.  

The vergence, plunge, and parasitic nature of outcrop 

area suggest the direction of movement of the trans-

crater slide was an arc from west to north to the east 

[8,9]. 

Boulder-bearing diamictite: Atop the trans-crater 

slide unit, lies a distinctive matrix-rich, boulder and 

conglomerate bed, a few 10s of m thick, which is situ-

ated mainly in the central and northern region of the 

crater floor. This boulder and conglomerate bed is a 

diamicton of impact origin, as confirmed by the pres-

ence of shocked framework silicate grains (e.g., quartz 

with PDFs), kink-banded micas, and other impact-

affected sand grains and pebbles [4,10,11]. Grain sizes 

in the matrix of the Wetumpka diamicton are clay-

dominated, but there is also a significant proportion of 

non-clast supported pebbles, cobbles, and boulders 

(Fig. 6). The grain-size distribution is strongly bi-

modal, i.e., there is a gap in the size distribution of 

boulders from about 0.3 m to 4.5 m. In a 0.5 km
2
 field 

area, there are 7 boulders in the size range of 5 to 20 m 

[11]. Most of these boulders are schist (Fig. 7), one is 

schist-gneiss, and one is a quartzite-schist. All these 

boulders come from the deeper target metamorphic 

basement rock that underlies the Upper Cretaceous soft 

sediment of the upper target layer. This diamictite is 

superficially similar to the Bunte Breccia of Ries 

Crater, and its shocked components suggest that it is of 

proximal ejecta origin [4]. It seems likely that this unit 

was transported by the trans-crater slide event or a sub-

sequent rim failure event to its present crater interior 

location.] K 
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Fig. 1. Geological map of Wetumpka impact struc-

ture, Alabama. Modified from [4].  

Fig. 2. Schematic cross-section of impact structure. 

Color dots show drill cores as in Fig. 1. 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Typical impactite sand in outcrop. Near 

crater center. Width of image is 0.5 m. 

Fig. 4. Flame structure at impactite sand / trans-

crater slide boundary. Near crater center. Scale 5 m. 

Fig. 5. Trans-crater slide unit in vergence fold. 

Near northern crater rim. Grey bar is 5 m. 

Fig. 6. Outline of 15-m diameter, foliated meta-

morphic block in boulder-bearing diamictite. Near 

crater center. Lines indicate foliation orientation. Grey 

bar is 5 m. 

Fig. 7. Clayey sand matrix with cm-size clasts. Near 

crater center. Outer grid is one meter square. 
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