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Garnet textures of Mesozoic me-
tapelites from the northern steep belt 
(amphibolite facies zone of the Cen-
tral Alps) are significantly different 
from those commonly documented in 
the literature, with respect to growth 
mechanisms and crystal size distribu-
tions (CSD). To explain some of these 
differences, a numerical model has 
been developed. First results from 
a comparison with observations are 
reported here.

Textural analyses were performed 
on scans of polished rock slabs, which 
were analyzed by image processing 
(Image J). The spatial distribution of 
garnet indicates interface-controlled 
growth, in contrast to Carlson (1989) 
who found transport-controlled 
growth to be dominant in metapelites. 
In some cases, the observed garnet 
CSD is unimodal, similar to those 
found by Cashman & Ferry (1988), 
in other cases the CSD is bimodal, 
which is apparently uncommon in 
metamorphic rocks. For this reason, 
the present report focuses on the bi-
modal case.

One way to explain a bimodal 
CSD is to assume growth of two 
successive garnet generations. Such 
polyphase garnet growth may in fact 
be indicated by the chemical zoning 
we observed in garnet samples with 
bimodal CSD. (Note that the samples 
studied are mono-orogenic, as they 
had Mesozoic protoliths.) 

A numerical model was thus 
designed to test what types of CSD 
would result from mono- and poly-
phase growth of porphyroblasts. At 
the moment, this model considers 

only geometric aspects of garnet 
growth; chemical aspects shall be 
added later.

The development of tex-
tures in the model is governed 
by three types of parameters: 
(1) growth laws (rates of nu-
cleation and growth) con-
trol the size of garnet grains; 
(2) some parameters limit the prob-
ability of nucleation at specific sites 
(e.g. in or near existing grains); 
(3) other parameters regulate the in-
teraction between garnet grains(e.g. 
overgrowth).

The program computes geometric 
data for each garnet grain and hence 
CSD. 

Simulations so far show that under 
interface-controlled growth condi-
tions, bimodal CSD can be obtained 
only for polyphase garnet growth. 
Ongoing simulations investigate the 
sensitivity of the above parameters 
for the numerical generation of bimo-

dal CSD.
Results of this study yield insight 

into the textural evolution of meta-
sediments in mono- and polymeta-
morphic orogenic zones. The findings 
are relevant to thermobarometry and 
garnet geochronology, and they affect 
interpretations of the deformation 
history.
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Figure 1 Example of numerical simulations
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