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Introduction:  Porosity is one of several physical properties 
of meteorites that are being explored by the planetary science 
community. Knowledge of porosity will affect the modeling of a 
variety of physical phenomenon, such as impact disruption.  
Porosity is being measured in a variety of ways by different 
laboratories, including a combination of helium pycnometry and 
glass beads to measure whole rock porosity [1], SEM/BSE 
imaging and computer processing to measure thin sections [2] 
and x-ray tomography on whole rock samples [3].  There are 
advantages and disadvantages to each of these techniques, but 
they each provide important information about porosity.   

A related three-dimensional x-ray technique using Micro CT 
scanning has been reported [4].  This technique was applied by 
this laboratory to a suite of rocks that have also been measured 
using pycnometry and thin section imaging.  The first report on 
this comparison looked at its use as a visualization technique [5].  
Here we report on a comparison of porosity as measured by the 
three methods. 

Results and Discussion:  A set of five terrestrial samples that 
had previously been measured using pycnometry and imaging [6] 
were measured using the GE eXplore specCZT scanner at the 
University of Western Ontario.  The set of samples chosen were 
low in porosity, and, as a result, the size of the pores are on the 
same size scale as the resolution of the Micro CT, limiting the 
usefulness of the technique to measure porosity.  Other problems 
encountered were the variations in the color range from slice to 
slice in the three-dimensional image stack and the overlap of the 
color range in the center of the sample with the pore space further 
out into the sample.  More work is being done to resolve color 
overlap problems, but the resolution problem cannot be 
overcome.   

In general, we find that samples with low porosity (<5%) do 
not agree well between the three techniques, but the nature of the 
porosity is not well understood in these samples. There is better 
agreement with more highly porous samples (>10%), but again, 
there is some variation between the methods used.   

Overall, we conclude that CT imaging is best used to get a 
basic view of the appearance of the porosity in a hand sample.  
The technique is easy to use, fast, and there is no sample 
preparation needed.  Pycnometry and point counting produce 
better numerical measures for porosity, especially at smaller 
values.  Pycnometry is the best technique for quick, reliable 
whole rock measurements, although it gives no visualization of 
the porosity in the sample.  In conclusion, porosity needs to 
continue to be evaluated using multiple methods to get a better 
feel for both the numerical range of porosity values as well as the 
physical appearance of the pore space. 
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