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Introduction: An Upper Eocene diamictite, 

unique in the Coastal Plain stratigraphy of east-central 
Georgia, has been described as an altered volcaniclas-
tic deposit [1-4] resulting from widespread ashfall or 
pyroclastic flows [1,2]. While the breccia bed does 
appear strikingly similar to weathered silicic tuffs 
(Figure 1), previous authors have never speculated 
where the Late Eocene volcanic source might have 
been. Gibson and Towe [5] suggest that Mid-
American or Caribbean volcanoes contributed some 
volcanic components to Coastal Plain sediments dur-
ing the Eocene, but such sources seem insufficient to 
produce a relatively thick (≈ 0.5 to 1.5 m) deposit off 
the eastern shores of Georgia. Prior to the early 
1990’s [6], most stratigraphers were unaware of the 
35 Ma Chesapeake Bay Impact and the Late Eocene 
cataclysm that must have had major consequences up 
and down the Atlantic seaboard. The conspicuous 
diamictite should be re-evaluated to determine if it 
could have had an impact-related origin.  

Where roadcuts and mines expose the diamictite, 
along the 60 km from Gibson to Augusta, it overlies 
the massive commercial kaolin deposits of the Middle 
Eocene Huber Formation. Huddlestun and Hetrick 
[4,7] assign the diamictite and related sediments (the 
Albion Member) to the Clinchfield Sand Formation, 
too early to be associated with the impact [8].  
Pickering [9] asserts that the Albion Member actually 
represents the basal portion of the Dry Branch 
Formation, exactly where Albin and Wampler [8] 
predict that a Chesapeake Bay impact horizon might 
be found. Recent reconnaissance in active mines 
seems to support Pickering’s claim and suggests that 
the breccia correlates 8 km up-dip with the coarse 
sand horizon in which Harris et al. [10] and 
Schroeder et al. [11] have identified possible shocked 
quartz. Here I report the initial results of my 
investigation of the diamictite.   

Composition: The diamictite is composed of a 
kaolin matrix supporting cream-colored kaolinite 
clasts and dark-gray smectite clasts (Figure 1). The 
kaolinite clasts appear in a variety of shapes from 
angular to rounded. They range in size from <<1 
mm to more than 4 cm. Commonly, the larger clasts 
display internal fracturing. The sizes of the smectite 
clasts are more restricted, ranging from approxi-
mately 0.5 mm to about 3 mm. They typically exist as 
angular fragments, but some rounded and bleb-shaped 

particles were observed. In one case, an elongate clast 
appears to have been stretched around a larger kaolin-
ite clast. The kaolin matrix contains minor amounts of 
quartz and mica. Sand-size quartz grains are very 
angular and relatively scarce. They have not been 
searched yet systematically for evidence of shock 
metamorphism. Where previous authors have de-
scribed this unit [1-4,9], the breccia is opalized and 
occurs close to the modern surface. In J.M. Huber’s 
Braswell Mine, 9 km NE of Wrens, mining has ex-
posed the unit in the subsurface where it remains un-
silicified.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Photograph of the diamictite showing dark-
colored smectite clasts and white kaolinite clasts in a matrix 
of gray kaolin. Huddlestun and Hetrick  [4] described the 
unit as having “the appearance of porphyritic rhyolite or 
dacite.”  

Goethite Spherules:  In order to observe any non-
clay components, a hand sample of the breccia was 
disaggregated in water and sieved to eliminate any 
particles smaller than 60 µm. This technique revealed 
a dozen orange-colored goethite spherules. Most of 
these exhibit morphologies similar to those commonly 
observed for splash-form tektites and microtektites 
[12], e.g. spheres and teardrops (Figure 2). One 
spherule displays a distinct tapered shape and also 
appears to possess a flange which may form during 
ablation of a melt droplet [12]. When some of the 
spherules were broken open, fibroradial growth tex-
tures were observed. These textures were imaged 
(Figure 3) using a JEOL 8600 electron microprobe in 
SEM mode.  
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Figure 2: Photographs of two goethite spherules exhibiting 
“teardrop” shapes similar to splash-form tektites. The deli-
cate, tapered end (dotted) has broken off the left spherule. 
The spherule also displays a circumferential ridge similar to 
the flanges that develop in some tektites. The opening in the 
right spherule reveals an apparent fibroradial texture.  

 
Discussion: The composition, texture, and strati-

graphic context of the diamictite suggest that it could 
be related to the Chesapeake Bay impact. The unique 
occurrence of the unit in the Coastal Plain sequence 
seems to favor an uncommon origin over more rou-
tine processes such as storms or gravity debris-flows. 
The clast-size distribution also argues against those 
mechanisms. If the smectite clasts are rip-up clasts, 
rather than altered glass fragments (as implied by 
either an impact or volcanic hypothesis), why should 
they exhibit a maximum size that is significantly 
smaller than the maximum size of the kaolinite clasts? 
If the smectite clasts were originally glass, then at-
mospheric sorting of the precursor melt droplets 
might account for both upper and lower size con-
straints. 

The goethite spherules are not unequivocal evi-
dence of impact. There may be some authigenic ex-
planation for their occurrence. Certainly, the deposit 
contains iron oxides in stains and flakes that are not 
related to the spherules. Altered framboidal pyrite is 
common in marine sediments [13]; but thus far, elec-
tron imaging has not suggested that the spherules con-
tain framboids. Contrarily, the spherules appear to be 
relatively smooth and uniform with internal fibrora-
dial growth textures. These are the criteria used by 
Ruiz et al. [14] to distinguish impact microkrystites in 
the K-T boundary clay from authigenic objects. They 
recognize both impact-related goethite spherules and 
altered pyrite framboids in sediments at Agost and 
Caravaca, Spain. Their examples of impact spherules 
appear quite similar to those discovered in the Upper 
Eocene diamictite. 

If the goethite spherules and smectite clasts are al-
tered impact ejecta, the diamictite layer might repre-
sent the direct accumulation of fallout in a marine 

environment or a debris flow triggered by the impact 
or the resulting tsunamis.   

Conclusion: An Upper Eocene diamictite exposed 
in the Coastal Plain stratigraphy of east-central Geor-
gia previously has been interpreted to be a volcani-
clastic deposit. Based on stratigraphic position and the 
discovery of goethite spherules similar to reported 
impact spherules in K-T boundary sediments, an ini-
tial re-evaluation of the origin of the diamictite sug-
gests that it possibly could be an impactoclastic layer. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Backscattered electron photomicrograph of a 
fragment broken from a perfectly-round, hollow goethite 
spherule. The image illustrates the fibroradial habit of the 
goethite (bright material). The outside of the sphere and the 
surface of the internal cavity are coated with a thin veneer 
of clay (dark material). 
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