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Introduction: Although Albin et al. [1] first used the 

the name “Woodbury structure” to refer to a prominent 

raised circular depression centered at 32.92ºN, 

84.54ºW within the Pine Mountain terrane of west-

central Georgia, we presently use the term to refer to a 

deeply eroded and tectonically deformed astrobleme 

inferred to have had an original diameter of 40 to 50 

kilometers (Figure 1) [2-3]. The size is based on the 

mapped extent of charnockitic melt rocks that contain 

shocked xenocrysts [4-5] and on the interpretation that 

the circular depression represents the remains of a cen-

tral peak ring approximately 7 kilometrs wide.  

     We reason that the age of the impact event is given 

by the age of the charnockite. However, we have been 

limited by the number and precision of published radi-

ometric ages. Odom et al. [6] reported an age of ~1.1 

Ga based on the U-Pb age of two zirccons. We have 

investigated the ages of a larger populatin of zircons in 

the melt and surrounding rocks using laser-ablation U-

Pb techniques. We report the initial results here.  

     Additiionally, petrogtraphic examination of shatter 

cone-like structures that occur in granite blocks within 

the charnockite (Fig. 2) show features in quartz and 

feldspar consistent with the interpretation that they 

were formed by an impact event.   

 

Charncokite Age: Blind samples of the charnockite 

melt rock, along with other knowns and unknown 

sampes, were collected and sent to SJJ. Samples were 

crushed, sieved, magnetically separated, processed 

through heavy liquids (sodium polytungstate) and hand 

picked. Zircons were placed onto double-sided tape 

and analyzed with a New Wave UP-213 laser ablation 

system attached to an Agilent 7500 Quadrupole mass 

spectrometer in the FIRST laboratory at Stony Brook 

University. Analyses were conducted using a 30 mi-

cron spot and 30 second dwell time. Data processing 

and age calculations were conducted using the Iolite 

software with the Mud Tank zircon standard.  

     The results show a bimodal distribution of zircons 

(Fig. 3)  with the oldest mode close to the age reported 

by [6]. We interpret this as the age of zirons inherited 

from the target rocks. We suggest that the yonger mode 

centered on 926 Ma is thecrystallization age of the 

charnmockite and the age of the Woodbury event.  

 

 

 

 
Figure 1. Geologic map of west-central Georgia illustrating 

the inferred size of the tectonically deformed Woodbury 

impact structure based on the mapped extent of charncokitic 

melt rocks (red) that contain shocked xenocrysts.  

 

Figure 2. Photograph of a shatter cone-like structure that 

occurs in ~1 Ga peraluminous granite blcoks entrained in the 

926 Ma charnockite.   

 

Shatter Cones: A few large shatter cone-like features 

have been identified in xenoliths within the charnockite 

(Fig. 2). They only are observed to occur in ~1 Ga fi-

ne-grained peraluminous granites. These granites nota-

bly contain no petrographic evidence of high-grade 

metamorpshim, and U-Pb zircon ages are concordant.  
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Figure 3. Graph showing the bimodal distribution of laser 

ablation U-Pb ages for zircons in the charnockite. We inter-

pret the 926 Ma mode to represent the age of the Woodbury 

event.     

 

The only obvious deformation is limited to planar frac-

tures in quartz (Fig. 4) and feldspar grains close to the 

upper cone surface and planar fluid inclusion trails 

(basal PDFs) in rare quartz grains (Fig. 5) . These are 

consistent with the type of features observed in impact-

gnerated shatter cones from other structures [e.g., 7].  

 

Conclusion:  Evidence continues to demonstrate that 

the Woodbury structure formed as the result of an early 

Neoproterozoic impact, most likely on a contintal 

fragment that docked with North America during the 

Paleozoic.  
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Figure 4. Cross-polarized light (XPL) photomicrograph of a 

thin section (non-standard thickness) of a Woodbury shatter 

cone-like structure near the cone surface exhibiting planar 

fractuiring in a  quartz grain.   

 

 

Figure 5. Plane-polarized light (PPL) photomicrograph of a 

thin section of a Woodbury shatter cone-like structure near 

the cone surface exhibiting closely spaced planar fluid inclu-

sion trails (arrow) in quartz that appear similar to basal pla-

nar deformation features (PDFs).   

 

 

 

 

 

 

 

2970.pdfLunar and Planetary Science XLVIII (2017)


