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Introduction: Cretaceous-Tertiary boundary (i.e., 

Chicxulub impact-related) microtektite bed/tsunami 
sand couplets and other microtektite-bearing beds are 
known from ~ 20 localities spanning parts of the ma-
rine Western Interior, Gulf Coastal Plain, Atlantic 
Coastal Plain, and Mexican Coastal Plain, as well as  
Atlantic and Gulf of Mexico DSDP and ODP sites [1]. 
At Shell Creek stratigraphic section, Wilcox County, 
Alabama, outcrop characteristics that are intermediate 
in character between Atlantic and Mexican Coastal 
Plain sites are displayed. The density of microtektites 
at Shell Creek is remarkable and so is their preserva-
tion state. 

Shell Creek Stratigraphy: At the Shell Creek, the 
upper surface of the Maastrichtian Prairie Bluff Chalk 
is truncated and an impact-related basal sand couplet 
(consisting of microtektite-rich sand and an overlying 
cross-laminated sand unit, ranging from ~35 to 75 cm 
thick) rests directly on top (Fig. 1). This basal sand 
couplet comprises the lower two beds of the Paleocene 
Clayton Formation in this vicinity [2, 3].  

Microtektite bed. At Shell Creek, a sharp contact 
can be seen between the grey, bioturbated shelfal chalk 
and an overlying grey, microtektite-rich, coarse to me-
dium sand layer, ~15 to 25 cm thick. Microtektite 
sands fill open burrows at the top of the Maastrichtian 
chalk (actually a grey marl). The basal few centimeters 
of this microtektite-rich layer contain significant 
amounts of hematite in the matrix, but the upper part is 
mainly cemented by clay and calcite. The microtektite 
layer does not appear to be graded, but is very densely 
packed with microtektites, which make up as much as 
25% of the grains in some parts of the rock. In some 
places, a thin conglomerate occurs at the base, which 
contains 3-cm discoid chalk clasts. 

The medium to coarse sands comprising the micro-
tektite bed are quartzitic (no shocked grains have been 
found thus far). These sands are not remarkable except 
that they are quite coarse, and thus “out of place” 
within the interpreted shallow-shelf depositional realm 
of the surrounding strata [1]. The microtektite bed also 
contains some rip-up clasts of chalk and phosphatic 
molds of fossils (snails, straight cephalopods, and pe-
lecypods), both in the size range of 0.3-0.6 cm. There 
are no burrows within the bed or penetrating the bed 
from overlying layers. 

Characteristics of the Shell Creek microtektite bed, 
except for the lack of discernable grading and the lack 
of a red “capping” layer, are quite similar to the coeval 

microtektite layers of some Western Interior sites 
(Dogie Creek and Bass Creek) and Atlantic Coastal 
Plain sites like Bass River and DSDP site 603 off New 
Jersey in term of microtektite size, density, and micro-
tektite-layer thickness [1]. Shell Creek’s microtektite-
bearing interval is quite different from Mexican sec-
tions, wherein channelization, cross-bedding, and rip-
up clasts occur [1]. 

Microtektites. The Shell Creek microtektites are 
mostly in the size range of 0.5 to 3 mm, averaging 
about 1 mm. They have many different shapes, includ-
ing spheres, “dumb-bells,” “tear-drops,” disks, and 
others. The most common shapes are spheres and 
“tear-drops” (which may be broken “dumb-bells”). 
Most of the microtektites appear to be altered to smec-
titic clays and many are encased in a shroud of calcite 
cement. Colors of microtektites include black, grey, 
greenish grey, and light grey. In cross-section, some 
spherical microtektites display an internal structure 
that includes intact smaller spherical droplets adhered 
to infolded inner walls of the microtektite.  

Tsunami sands. The overlying layers of tan me-
dium to fine quartzose sand (~30 to 50 cm thick) con-
tain no microtektites, and there is a rather sharp, flat 
contact between the overlying sand and the underlying 
grey, microtektite-bearing layer. At this contact, clasts 
and fossil molds are strongly aligned. The main fea-
tures of these upper sands are thin laminations, which 
are more nearly horizontal near the base and grade 
upward into hummocky-type cross-laminations near 
the top. Original relief of irregular sand-wave struc-
tures (~4 to 8 cm) is preserved on the top of the upper 
sand bed. Above this upper sand bed, sandy marls of 
the Clayton Formation are found, signaling a return to 
normal shelf sedimentation. As with the underlying 
microtektite bed, there are no burrows within the tsu-
nami bed or penetrating the tsunami bed from overly-
ing layers. 

Absent at Shell Creek are the various layers of dif-
ferently oriented ripples found in Texas and Mexican 
Coastal Plain sections [1]. Tsunami sands at Shell 
Creek have structures akin only to the upper part of 
Unit II in Mexican sections [1], i.e., the hummocky 
bedding. Hummocky bedding is the product of oscilla-
tory wave motion in a shelfal environment [4, 5]. At-
lantic Coastal Plain and marine Western Interior sec-
tions lack overlying sands, such as those at Shell Creek 
[1]. 
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Figure 1. Shell Creek stratigraphic section. 
 
Interpretation: The Shell Creek microtektites 

probably represent condensed particles of the vapor 
cloud or “melt mist” from the Yucatan deep bedrock, 
which arrived at Shell Creek not long after impact. 
According to Stoke’s law, the settling rate of a 1 mm 
glass particle in sea water would about about 0.14 
m/sec. Thus, Shell Creek tektites could have settled 
through 20 to 30 m of sea water in ~140 to 215 sec. 
However, there is an admixture of medium to coarse 
quartzose sand (~75%) to account for, which is proba-
bly not ejecta (no shocked grains have so far been 
found). Therefore, tsunami-related mixing of coastal 
and nearshore sand and microtektites, with subsequent 
gravity-related deposition (similar to the mechanism 
suggested by Smit [1] for emplacement of some West-
ern Interior and Atlantic Coastal Plain microtektite 
beds that have no overlying tsunami layers). We think 
that subsequent tsunami waves likely produced the 
overlying hummocky-bedded sand unit [cf. 5], perhaps 
by some combination of winnowing of the microtektite 
bed itself and winnowing of sands scoured off the ad-
jacent shoreline.  

Significance: The microtektites of Shell Creek rep-
resent the most easterly occurrence of Chicxulub im-
pact ejecta, i.e., the Chicxulub microtektite strewn 
field, in the Gulf Coastal Plain of the United States. 
Coeval microtektites are also known from the Brazos 
River sections, Falls County, Texas (~900 km west of 

Shell Creek), and the section at Moscow Landing, 
Sumpter County, Alabama (~28 km west-northwest of 
Shell Creek). The size and density of microtektites and 
thickness of host layer is comparable to that at Beloc, 
Haiti, which was on about the same paleo-longitude as 
Shell Creek at the time of Chicxulub impact [1]. This 
density is even more remarkable because other basal 
Clayton sections in Alabama east of Shell Creek do not 
contain any microtektites or other known ejecta (i.e., 
Mussel Creek section, Butler County, ~ 73 km east of 
Shell Creek, and Braggs section, Lowndes County, ~ 
41 km east of Shell Creek) [5]. Few known ejecta lo-
cales, except perhaps Arroyo de Mimbral and La Ceiba 
in Mexico, have more Chicxulub microtektite material 
in the rock. 
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Figure 2. Clockwise from upper left: dumb-bell and 
spheres; sphere with pit; bubbly coating on a sphere; 
layered interior of dumb-bell; teardrop; sphere‘s cal-
cite center with clay rim broken off. Scale: all images 
are ~2 mm across. 

Lunar and Planetary Science XXXV (2004) 1804.pdf


