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GEORGIA TEKTITES: STRATIGRAPHIC OCCURRENCE REVISITED; Edward F. 
Albin, Department of Geology, The University of Georgia, Athens, Georgia 30602-2501. 

Since most Georgia tektites (georgiaites) occur on sediments ranging in age from 
Pleistocene to Recent [I], deposits much younger than the tektites themselves, their 
distribution must involve a complex reworking history -- one involving transportation and 
redeposition [2]. Several tektite finds on the Tobacco Road Sand in Twiggs County, Georgia, 
led to speculation that this formation could contain the tektite parent stratum [3,4]. However, 
recent stratigraphic work describes the Tobacco Road Sand as a pedoderm of Oligocene age 
[5,6]. Even more, a 23.0 & 0.2) Ma Rb-Sr glaucony age [q for the top of the Twiggs Clay 
Member of the Dry Branch Formation must preclude the Tobacco Road Sand Formation from 
being the source for Georgia tektites. The objective of this investigation is to describe the 
provenance of Georgia tektites in a manner that is consistent with current thinking concerning 
the stratigraphy of the southeastern Atlantic Coastal Plain. 

The field area for this research, located updip and to the northwest of where Georgia 
tektites are known to occur, includes portions of Twiggs and Houston Counties of central 
Georgia. Three formations, the Dry Branch, Tivola Limestone, and Clinchfield, were 
deposited in this region during the late Eocene epoch (Figure 1) [8]. Elko Quarry in Houston 
County, an abandoned limestone pit, offers an excellent site to observe the Dry Branch and 
Tivola Limestone Formations. Approximately five meters of the Dry Branch (Twiggs Clay 
Member) and ten meters of the Tivola Limestone are readily accessible there. To the east, in 
Twiggs County, several kaolinite quarries provide superb opportunities to examine Eocene 
deposits. Of particular importance is Georgia Kaolin Company's pit 50 where 15 m of upper 
Eocene deposits have been exposed -- including ten meters of the Clinchfield Formation 
(Treadwell and Riggins Mill Members). 

The Twiggs Clay Member of the Dry Branch Formation is a montmorillonitic silty clay 
[9]. It lies within the NP 19-20 calcareous nannofossil zone and the PI6 planktonic 
foraminiferal zone [6]. Planktonic foraminifera from the Globigerinatheka cerroazulensis zone 
characterize the upper part of the Twiggs Clay while the lower portion is within the 
Globigerinatheka semiinoluta zone [6]. Rb-Sr glaucony ages for the Cross Formation in South 
Carolina and the Castle Hayne Formation in North Carolina, two formations that are 
stratigraphically equivalent to the Dry Branch Formation, yield ages of 34.1 & 1.5) Ma and 
34.9 & 1.1) Ma, respectively [lo]. A conformable contact separates the Dry Branch from the 
Tivola Limestone. The Tivola Limestone Formation is a coarse bioclastic textured limestone 
with interbeds of arenaceous clay [ll]. Soft and indurated layers, composed of ubiquitous 
bryozoan echinoid, and pecten fossils, characterize this formation. In terms of 
biostratigraphy, the Tivola Limestone resides within the Globigerinatheka semiinoluta zone, 
P16 planktonic forarniniferal zone, and the NP 19-20 calcareous nannofossil zone [6]. A 36.7 
& 0.6) Ma Rb-Sr glaucony age has been assigned to the upper part of the Santee Limestone 
Formation in the Carolinas which is the equivalent of the Tivola Limestone in Georgia [lo]. 
The Tivola Limestone Formation gradationally and conformably overlies the older Clinchfield 
Formation. The Clinchfield ranges from a very calcareous sand to a fine to coarse sand [12]. 
The formation falls within the Globigerinatheka semiinoluta zone, P15 planktonic 
forarniniferal zone, and is restricted to the NP 17-18 calcareous nannofossil zone [ll]. A Rb- 
Sr glaucony age of 39.2 & 3.2) Ma has been given to the Clinchfield stratigraphic equivalent 
in Mississippi, the Moodys Branch Formation [13]. 

The biostratigraphic and isotope age for the North American tektite strewn field has been 
previously documented. Microtektites from deep sea cores, those which are equivalent in age 
to terrestrial tektites (e.g., georgiaites), occur near the Globigerinatheka semiinolrcta - 
Globigerinatheka cerroazulensis planktonic foraminiferal boundary and within the NP 19-20 
calcareous nannofossil zone [14]. Glass and others [15] analyzed, using the 40Ar-39Ar dating 
technique, North American tektites from Barbados. Their calculated age of 35.4 & 0.6) Ma is 
a date typically sited for the event that produced the North American tektite strewn field. 
Isotope [16] and fission track [17] ages for Georgia tektites are consistent with this date of 
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origin. If we assume an Eocene - Oligocene boundary age of approximately 33.5 Ma [18], 
georgiaites were deposited in the late Eocene epoch. 

It is possible to correlate biostratigraphic and Rb-Sr glaucony ages determined for upper 
Eocene formations in central Georgia with the timing of the North American tektite impact 
event. The biostratigraphic occurrence of North American microtektites is roughly equivalent 
to the boundary between the Tivola Limestone and Dry Branch (Twiggs Clay Member) 
Formations. In addition, the Rb-Sr glaucony ages cited above for these formations are not 
inconsistent with this zone marking the approximate stratigraphic horizon for Georgia tektites. 
Even more, if the 85 krn Chesapeake Bay crater [19] proves to have been the progenitor of the 
North American tektite strewn field, it is conceivable that this impact event on the southeastern 
coast of Virginia would have ejected large volumes of loose siliceous debris onto the continent 
and into the Atlantic Ocean. Such an influx of silica may account for the anomalously rich 
diatom content of the Twiggs Clay. Further Rb-Sr glaucony dating is planned for upper 
Eocene formations in Georgia and may provide sufficient evidence to identify a precise tektite 
horizon. Although no tektites have been recovered from upper Eocene strata in Georgia, a 
thorough search for them near the Tivola Limestone / Dry Branch boundary is proposed. 

Figure 1: Biostratigraphic and Rb-Sr Glaucony ages for upper Eocene formations in cenrral Georgia 

References: [I] King, E. A. (1962) Ga. Min. Newsl., 15, 84-89. [2] King, E. A. (1964) Geochim. et. 
Cosmochim. Acta, 28, 915-919. [3] Povenmire, H.R. (1982) Meteoritics, 17, 145-148. [4] Povenmire, H.R. 
(1985) Meteoritics, 20,795-799. [5] Hurst, V. J. and Pickering, S.M. (1989) 2&h Internat. Geol. Cong. 
(Guidebook T172), 2-22. [6] Horwath, R. W. (1990) Master's Thesis, Univ. Ga. , 127 p. [7] Harris, W.B. and 
Fullagar, P.D. (1984) Carol. Geol. Soc., Guidebook 1982, 47-55. [8] Carver, R.E. (1972) Southeast. Geol., 14, 
153-181. [9] Schmidt, W. (1979) Ga. Geol. Sur., Infor. Circ., 53, 97-113. [lo] Harris, W.B. et al. (1984) 
Pakogeo., Pakoclim., Paleoecol., 47, 53-76. [ l  11 Huddlestun, P.F. and Hetrick, J.H. (1986) Ga. Geol. Sur. 
Bull., 95, 78 p. [12] Hemck, S.M. (1972) USGS Bull., 1354-E, 1-17. [13] Harris, W.B. and Fullagar, P.D. 
(1987) Miss. Geol., 7, 5-11. [14] Keller, G. et al. (1987) Meteoritics, 22, 25-60. [15] Glass, B.P. et al. (1986) 
Chem. Geol., 59, 181-186. [16] Zahringer, J. and Gentner, W. (1963) Nature, 199, 583. [17] Stoner, D. et al. 
(1973) J. Geophys. Res., 78, 4915-4919. [18] McIntosh, W.C. et al. (1992) Geology, 20, 459-463. [I91 Poag, 
C.W. et al. (1994) Geology, 22, 691694. 

DRY BRANCH 

[Tw i ggs Clay ) 

TIV'LALiMESToNE 

CLINCHFIELD 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 

GlobigerinatAeka cerroazuknsis (Upper Part) 
Glob,berinatAeka somiinokta ((Lower Part) 
P I  6 Planktonic Foram iniferal Zone 
NP 1 9-20 Calcareous Nannofossil Zone 
23.0 to 34.9 Ma Rb-Sr Glaucory Age 

G/obig~rinatheka swmiinoluta 
P I  6 Planktonic Foram iniferal Zone 

NPl9-20Cabar00usN-f~silZone 
36.7 Ma Rb-Sr GIaucory Age 

Glob,berittatAeka semiinoluta 

P I 5  Planktonic Fwarniniferal Zone 
NP 1 7-1 8 Calcareous Nannofossil Zone 
39.2  Ma Rb-Sr Glwcony Age 


