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In our studies to learn how meteorites are lithified, evolve with 

time, and are transported the Earth, we have used meteorite porosity 
to constrain the internal structure of asteroid parent bodies.  We have 
been using a computerized point-counting system to measure void 
spaces visible in SEM images of ordinary chondrite meteorite thin 
sections, which is then compared with reported hand-sample porosity 
measurements [1].   

We have found that the amount and type of porosity varies with 
meteorite type, but across a much narrower range than might be 
anticipated [2]. For ordinary chondrites, we have found that thin 
section and hand specimen porosities are usually equivalent and we 
can conclude that most of the porosity found in ordinary chondrite 
hand samples can be accounted for by the microcracks seen in the 
thin sections and is probably not an artifact of the process of making 
the thin section [3].   

Questions concerning the emplacement of the microcracks 
remain.  Are shock-induced microcracks emplaced during the event 
that ejects the meteorite from the parent body, or during the impact of 
the meteorite with the Earth (either with its atmosphere, or upon 
hitting the ground)? How does the porosity in meteorites on Earth 
compare with that of the material while it is still in its parent body? 
The answer to the first question could be addressed by measuring the 
microcrack porosity of a material similar in nature to meteoritic 
material that has not experienced ejection, transport, atmospheric 
entry and impact on the surface of the earth.  The natural material to 
make these measurements on would be a basalt.  Preliminary 
information for a basalt shows a porosity in a range similar to that 
observed for basaltic meteorites (Table I).   

To answer the second question, samples from the same location 
that have been collected in situ and have also experienced ejection, 
transport, entry and impact need to be compared. The type of sample 
that would fit this category unequivocally are lunar materials.  There 
are materials that have been collected directly from the Moon which 
can be compared to materials which have experienced transport.  
Preliminary work has been done, but this question needs to be more 
extensively studied with a broader range of samples. 

 Table I.  Porosity Measurements in Basaltic Samples 
Meteorite  Type Microcrack  

Porosity 
Juvinas 
Bishopville 
Norton County 
Dar al Gani 400 
Dar al Gani 476 
Terrestrial Basalt 
61181 

Eucrite 
Aubrite 
Aubrite 
Lunite 
Shergottite 
 
Agglutinate 

3.3% 
8.2% 
4.9% 
3.6% 
2.9% 
2.5% 
2.1% 
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