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A computed micro X-ray tomog-
raphy (µCT) facility has been build 
at Lausanne over the course of the 
last two years. Here we report on the 
success and limits encountered in its 
use in metamorphic petrology. µCT 
instruments are affordable today due 
to decrease in cost of computer power 
and advancements in instrument 
design. X-ray tomography permits 
to visualize and measure three-di-
mensional objects without extracting 
them from their matrix. A high reso-
lution SkyScan™-1072 system with 
a conical tunable 30-100 kV X-ray 
source and an energy of 10W is avail-
able for imaging. The X-ray detector 
consists of a 12-bit digital 1024 by 
1024 pixel size CCD coupled to a 
scintillator. Sample size is limited to 
1.8 cm diameter at 3.6 cm length for 
high quality imaging (or 3.6 x 3.6 cm 
for low quality images). The maxi-
mal resolution is constraint to 3.5 
µm due to the X-ray source or to the 
pixel size of the transmission images 
(image size/1024). Testing revealed 
that acquisition times for imaging of 
geologic materials can vary between 
one hour and 24 hours. Transmission 
images are back projected using the 

program ConeRec (Skyscan™) re-
sulting in a stack of 950 individual 
1024x1024 images (8 bit). Processing 
times are between 2 and 9 hours using 
a dual processor PC (2.3 GHz). 

A straight forward use of the µCT 
is to identify porphyroblasts which 
than can be cut centrally to obtain 
full zoning profiles of minerals for 
P-T- and rate mechanism studies. 
Results from our study on garnets 
from a metamorphic profile from Brig 
to Nufenen pass, as well as eclogites 
from the Zermatt-Saas zone are pre-
sented to illustrate this application. 
Image analysis and major cation 
compositions of rotated garnets from 
the Lukmanier pass area illustrate 
the use of µCT to understand the 3-D 
geometry of garnet and their inclusion 
trails. Some of those garnets show 
almost 300° of rotation. 3-D imaging 
revealed that crystals are often clus-
tered along a line, forming cylindrical 
objects with a long axis perpendicular 
to the internal sense of rotation. Iso-
lated rotated garnets indicate a sense 
of rotation perpendicular to the clus-
tered crystals. 

Rock textures can be imaged in 
3D if minerals with distinct attenu-

ation factors mark these. We present 
two examples: a high-contrast in at-
tenuation case, in which plagioclase 
melt segregations are surrounded by 
amphibole and pyroxene in partially 
molten basalt; and a low contrast 
case, where infiltration of a quartzo-
feldspatic melt into a quartzite can be 
visualized in 3D.

Quantitative image analysis is 
hampered by the size of the images to 
be analyzed in 3D. A typical image set 
is around 900 MB. Current memory 
limitations, imposed by the operating 
system of PC’s require the batch op-
eration and pre-processing of images 
in 2D, before image analysis can pro-
ceed in 3D. Quantitative analysis is 
restricted to particles which have 3-4 
time the resolution of a pixel. Com-
parison with grain size distributions 
obtained with traditional methods in 
2D, corrected for intersection effects, 
compare well with those obtained 
by µCT. Significant differences exist 
between actual number of grains per 
volume between 2D extrapolations 
and those obtained by µCT.
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