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Introduction: Unlike petrographic type and shock state, 

weathering states of meteorite finds are not well standardized, 
difficult to determine, and rely in large part on personal judg-
ment.  Few meteorites even have a weathering state in the public 
record. In addition, different stones from the same meteorite may 
weather differently due to variations in local environmental con-
ditions or even size of the stone.  This makes weathering deter-
minations performed on thin sections only partially informative 
for other stones.  

Chondritic meteorites with moderate to high metal content 
weather in a predictable manner that is well-understood [1,2].  
Iron metal oxidizes, expanding into available pore space until it 
is mostly filled, at which point weathering slows considerably.    
In addition, the oxidation of iron metal greatly reduces magnetic 
susceptibility and grain density [3]. 

Using techniques developed by Consolmagno and Britt [4] 
and Gattacceca et al. [5], we have measured grain density and 
magnetic susceptibility as well as bulk density and porosity of 
~1200 stones from ~650 meteorites of all types, including both 
falls and finds.  Using this database, we have created a weather-
ing modulus based on grain density and magnetic susceptibility 
that is applicable to ordinary chondrites and enstatite chondrites.  
With this modulus, we can compare degree of weathering of 
stones within the meteorite type.  

Some results:  Our ordinary chondrite results are consistent 
with [1, 2, 3]. All finds are 0-10% porous but porosity alone does 
not correlate to degree of weathering. We also see a negative cor-
relation of weathering modulus with bulk density; assuming bulk 
density is not strongly affected by weathering, this indicates that 
the most weathered finds were originally the most porous. 

Enstatite chondrites show a peculiar trend: porosity increases 
with weathering, and the most weathered finds’ porosities exceed 
those of typical falls.  This suggests that either (1) cracks are be-
ing introduced into the meteorites during weathering or (2) a sig-
nificant amount of at least one mineral species is leeched out as a 
result of weathering. 

Work on carbonaceous chondrite weathering is under way. 
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