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Introduction: The study of meteorite porosity and pore ge-

ometry and its relationship to meteorite physical properties may 
provide proxies for parent body characteristics.  Acoustic veloc-
ity, bulk density, porosity, and derived elastic moduli may help 
constrain collisions throughout the solar system.  Significant total 
porosities have been reported for ordinary chondrites [1,2], but 
meteorite pore geometry has not been studied in detail.   

Methods: Physical properties have been documented for 80 
meteorite samples, 78 from the Center for Meteorite Studies Col-
lection at Arizona State University and 2 from the University of 
Calgary.  Bulk density measurements were completed via an Ar-
chimedean method [2] utilizing 1mm glass beads as the fluid, 
grain densities and derived porosities were determined using a 
He-pycnometer (ASU), and acoustic velocities were measured 
using a pulse generator, compressional and shear wave transduc-
ers and a digital oscilloscope.  Pore geometries have been exam-
ined via thin section petrography for selected samples.  

Discussion: Results are consistent with previous trends iden-
tified in H-chondrites: acoustic velocity decreases with increas-
ing porosity and acoustic velocity increases with meteorite dark-
ness and bulk density [3].  These trends are also found to be true 
for the L-chondrites as well as other chondrites (and some achon-
drites) examined in this study.  Three pore geometries have been 
observed in ordinary chondrites; (1) fracture porosity (microns to 
hundreds of microns in diameter and microns to millimeters in 
length), (2) rounded to irregular equi-dimensional to ovoid pores, 
and (3) interstitial porosity including all irregular voids between 
grains and along grain contacts.  The different pore geometries 
do not correlate with chondrite chemical groups or petrologic 
types, the presence of fracture porosity does not correlate solely 
with slow acoustic velocities, and different pore geometries may 
occur together in a common meteorite sample.  Backscatter elec-
tron images resolve extensive microfracture networks in brecci-
ated chondrites such as St-Robert and achondrites such as ASU 
827D.1 Kapoeta.  While meteorite porosity is not usually domi-
nated by fractures, artificially fractured targets [4,5] are also be-
ing studies to constrain fracture related effects.   
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