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Introduction: Meteoritic ablation spheres (MAS) recently 

found on top of the Victoria Land Transantarctic Mountains 
(TAM) and in the EPICA Dome-C and Dome-Fuji ice core 
document the impact of a 108 kg (or larger) cosmic body in the 
Antarctic region ca. 480 kyr ago [1,2,3]. The exact nature of the 
impactor is unknown, and whether the impactor struck the Ant-
arctic ice sheet or exploded in the atmosphere is matter of debate. 
In order to address these questions, we discuss high-precision 
oxygen isotope compositions of two aggregates of MAS from the 
TAM. 

Methods: Two MAS aggregates, namely #20c.25 and 
#20c.351, from micrometeorite trap #20c, Miller Butte, Antarc-
tica, were selected with a Scanning Electron Microscope (SEM) 
for oxygen isotope analysis. Two samples of host granite detritus, 
of which one was cleaned of weathering products, were also se-
lected to study the effect of weathering and bedrock contamina-
tion. Oxygen isotope compositions were determined using the 
IR-laser fluorination coupled with mass spectrometry (IRMS) 
technique adapted for the study of extraterrestrial materials fol-
lowing [4]. 

Results: SEM observations show a larger amount of weath-
ering products in #20c.351 compared to #20c.25. Oxygen isotope 
compositions are δ18O = 2.98 and Δ17O = −3.26 for #20c.25, δ18O 
= 6.50 and Δ17O = −0.54 for #20c.351, δ18O = 13.65 and Δ17O = 
0.03 for cleaned host granite, and δ18O = 4.97 and Δ17O = 0.09 
for host granite with weathering products (analytical uncertain-
ties are ±0.27‰ for δ18O and ±0.07‰ for Δ17O).  

Discussion: Comparison of oxygen isotope compositions of 
MAS aggregates and host granites indicate that alteration broadly 
shifts the MAS aggregate composition toward those of host gran-
ite, with maximum alteration on the Terrestrial fractionation line. 
Pristine bulk composition of the MAS, derived from modal com-
position of sample #20c.25 [1], is Δ17O ≈  −3.86‰, thus similar 
to those of CV, CO and CK chondrites and of anhydrous silicates 
in short period comet 81P/Wild 2. Mixing models indicate that 
during the formation of MAS, interaction with oxygen from the 
Antarctic ice was likely minor, therefore ruling out direct impact 
on the ice sheet and favouring a Tunguska-like airburst in the 
low-atmosphere. This conclusion is consistent with the continen-
tal distribution of the paired MAS [1]. 

Conclusion: MAS from the TAM and the EPICA Dome-C 
and Dome-Fuji ice cores resulted from a Tunguska-like airburst 
over Antarctica ca. 480 kyr ago, implying an object several tens 
of meters in size or larger, either an asteroid of CV, CO or CK 
composition or a short-period comet similar to 81P/Wild 2 . 
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