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Microfabrics from carbonate my-
lonites with variable second-phase 
content and types from different 
Helvetic nappes (Morcles, Diablerets, 
Wildhorn, Doldenhorn and Glarus 
nappe) were analysed. With this re-
spect, size (d

p
) and volume fraction 

(f
p
) of the second-phases as well as 

the temperature, which increases from 
Diagenesis in frontal parts to epizonal 
metamorphic conditions in the rear of 
each nappe, influence the stabilization 
of the size of the calcite grains (D

cc
).

In impure samples the grain size 
D

cc
 of the matrix calcite is affected by 

pinning of the calcite grain boundaries 
by second-phases, following the rela-
tion D

cc
=c*Zm (modified after Zener 

in Smith, 1948), where c is a constant 
and m the exponent of the Zener pa-
rameter Z=d

p
/f

p
. If a closed system 

is assumed, the temperature-induced 
second-phase coarsening leads to a 
smaller number of second-phases per 
unit area but simultaneously to larger 
inter-particle distances. Hence, calcite 

grains can grow until their moving 
grain boundaries are pinned again by 
the second-phases. Thus coarsening 
of the polymineralic aggregate is de-
limited by the kinetics of the coupled 
growth of both phases. The analyses 
show that different types of second-
phases influence D

cc
 in a distinct man-

ner. Platy minerals like sheet silicates 
induce higher m values than is the 
case for blocky dolomite or spherical 
quartz grains. 

D
cc

 of pure samples is controlled 
by dynamic recrystallization, i.e. by 
the balance of grain growth and grain 
size reducing mechanisms.

Similar to calcite in pure samples, 
the occurrence of nucleation, growth 
and dissolution phenomena of the sec-
ond-phases indicates a cyclical behav-
iour. In case of the Doldenhorn nappe, 
d

p
 is smaller than in the Morcles 

nappe at same temperatures, although 
D

cc
 in the pure samples is identical. 

The latter indicates similar deforma-
tion conditions, i.e. no difference in 

stress and strain rate. The smaller d
p
 

might therefore be attributed to faster 
recrystallization cycles of the second-
phases due to a higher fluid activity. 
This is in fact evident by a more fre-
quent occurrence of syndeformational 
veins in the Doldenhorn nappe. These 
variations in recrystallization cycles 
affect the calcite matrix because dif-
ferences in c and Z occur, while m 
values are similar in all nappes. 

To summarize, analysis of the 
relation between second-phases and 
the matrix grains is a useful tool to 
estimate the processes, their kinetics, 
microstructural evolution and related 
temperatures during deformation of 
polymineralic rocks.
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