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Introduction: Eighteen individual samples of Buzzard Coulee, an 

H4 chondrite that fell south of Lloydminster, Saskatchewan, on Novem-
ber 20, 2008 were obtained by the National Meteorite Collection of Can-
ada. Their masses range from 109.14 g to 8.80 g.  Most are fully to al-
most-fully crusted and were collected before the winter of 2008-9.  

Methodology: To document this suite of samples in their “as re-
ceived” condition, and to study varying masses of the same meteorite fall, 
they have first been characterized using independent non-destructive 
techniques, prior to any mineralogical and textural work.  Each fragment, 
weighed and photographed upon acquisition, has been tracked with 
checks on weights and with photographs at all stages.  Here we report the 
results from laboratory measurements of bulk volume and density (by 
silica beads, 3D laser imaging, and X-ray micro-CT scans), grain volume, 
grain density and porosity (by helium pycnometry), and magnetic suscep-
tibility (in different laboratories and using different instruments). 

Results: The silica bead method [1] gave sample volumes yielding 
an average density of 3.49 +0.06 g/ cm3 for the sample suite. The vol-
umes from the 3D laser imaging method gave a slightly more consistent 
average suite density of 3.46 +0.03 g/cm3. X-ray micro-CT scan data 
used to calculate the sample volumes yielded an average density of 3.41 
±0.04 g/cm3 .These values agree with other findings using the bead 
method (3.26 g/cm3 to 3.45 g/cm3 for six fragments [2]) and 3D laser 
imaging (3.5 g/cm3 for one 151.7g fragment [3]), and are typical for H 
chondrites [4]. The fragments have an average porosity of 6.14 +1.5% 
and a grain density of 3.69+0.03 g/cm3, similar to reported values from 
other H chondrites within a standard deviation of the mean [5]. Since the 
3D laser density values were more consistent, they were divided into the 
volume magnetic susceptibility readings to give the mass magnetic sus-
ceptibility (X) of each sample. The average log of X was 5.2 + 0.056 x 
10-9 m3/kg, typical of an H chondrite [6,7,8]. The magnetic fabric defines 
an oblate ellipsoid. The laser based density measurements plotted vs. 
magnetic susceptibility, and vs. porosity, show that the data cluster with-
in 2 standard deviations of the average, forming a single population, un-
like the bimodal distribution reported previously [2].  

Summary: These studies define a methodology for preliminary ex-
amination of new meteorite falls and finds [8], or of specimens from 
sample return missions to space. Digitized data is preserved on samples 
for archival and curatorial purposes, and can be used to select subsets of 
them for further research. Variations in their physical properties may be 
linked to internal variations such as concentrations of metallic minerals 
or zones of shock. The X-ray micro-CT scans in particular may be used 
to define metal concentrations and to calculate bulk metal contents.  Por-
tions of the meteorites where polished thin-sections would yield critical 
details of mineralogy and texture can be pre-selected. 
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