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Introduction: Accurate characterisation of the porosity of 

meteorites is crucial for constraining models of parent body for-

mation and evolution, revealing details such as permeability and 

hence providing insights into asteroidal processes, such as aque-

ous alteration [1]. Porosity is widely measured by a combination 

of the glass bead method and gas pycnometry [e.g. 2]. Pyc-

nometry is, however, dependent on interconnected pore space. 

Other authors have investigated porosity by processing SEM im-

ages [e.g. 3], though this is limited to two-dimensional analyses. 

µCT is a non-destructive and non-contaminating analytical tech-

nique, capable of investigating the internal structure of samples 

in three-dimensions. Used previously to investigate porosity [e.g. 

4], it can not only provide the modal porosity, but, unlike pyc-

nometry, also allows visualisation of the location and nature of 

pore space. The aim of this work is to evaluate the ability of µCT 

to measure and characterise porosity within chondrites, and to 

investigate the relationship between porosity, metamorphic grade, 

and shock stage. 

Methods: 13 H chondrites of varying metamorphic grade 

were chosen, primarily falls in order to minimise the effect of 

weathering. Each piece, of approximately 5 x 5 x 10mm (~1g) 

and without fusion crust, was scanned at 5-10µm/vox resolution, 

using the NHM Nikon HMXST 225 System. The greyscale data 

were thresholded using the Avizo software and porosity was cal-

culated by the ratio of pore space to solid material in the samples.  

Results: The level of porosity in these samples varies widely, 

from less than 1% to 14%. Low porosity samples tend to exhibit 

porosity in veins, similar to well compacted samples in [5], 

whereas higher porosities are found in samples dominated by in-

terstitial porosity, such as Menow, Richardton, and Allegan, indi-

cating they are incompletely compacted. More porous samples 

also tend to exhibit voids within chondrules. Although no firm 

trends are evident in this data set, we do witness a possible rela-

tionship of decreasing porosity with increasing shock. The four 

finds all have lower porosity than the falls, consistent with work 

by [6]. For the majority of cases, our values are within 15-20% of 

reported values, where available, although we note that our val-

ues are consistently lower than those calculated through the He 

pycnometry method from [7]. This is likely due to resolution lim-

itations of the µCT system or heterogeneity of the meteorite.  

Our initial results support the use of µCT as a crucial tech-

nique for characterising porosity in meteorites, demonstrating its 

ability to provide accurate and informed interpretations of porosi-

ty. Additional samples will be scanned to further clarify any 

trends and provide better statistical significance.  
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