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Meteor impact-induced changes to the biosphere, 

atmosphere, hydrosphere, and lithosphere in the Precambrian 

should manifest as abrupt shifts in geochemical and 

sedimentological patterns within the stratigraphy. Through 

detailed petrographic and geochemical analysis as well as 

heavy mineral separation, we present evidence of micro-scale 

changes that are not easily observed at the field scale. 

The ~2.57 Ga Paraburdoo Spherule Layer (PSL) is the 

preserved distal remnant of a meteor impact. It is exposed in 

three known locations in the Hamersley Basin in Western 

Australia and is preserved in the Paraburdoo Member of the 

Wittenoom Formation within a sequence of thinly-bedded 

alternating light- and dark-colored layers of ferruginous 

dolomite and dolomitic mud, respectively. It was deposited in 

deep water, below wave base, without significant wave or 

current activity. Sedimentation into the Hamersley Basin, 

likely either via deep-sea turbidity currents or pelagic to 

hemipelagic cyclic sedimentation would have had a 

continental component capable of being affected by 

weathering rates. Published sedimentation rates of the 

carbonates in the Wittenoom Formation range from 2.5-12 

m/Ma [1][2]. 

Geochemical analysis on the layers surrounding the PSL 

reveals an increase in certain elements above the spherule 

layer, namely As, Fe, and Ba. These elements increase directly 

above the PSL to approximately 15 cm above the PSL, at 

which point, they generally appear to decrease back to similar 

levels as measured below the PSL. Increases in Fe and As may 

be associated with a post-impact increase in weathering of 

continental material, while an increase in Ba may point to a 

shift in Ba source, such as may occur with a die-out of 

microbes following impact or an increase in terrigenous 

material [3].   

Petrographic analysis supports a post-impact increase in 

weathering. Both the percentage of carbonate grains to mud 

content and the carbonate grain size increases above the PSL.  

These results may be related to increased weathering of 

continental materials via acid rain resulting from the release of 

COX, SOX, and water vapor upon impact. 
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