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The Fry method (Fry 1979) is a 
powerful technique for finite strain 
estimation in rocks where centres of 
pre-existing elements can be defined. 
The applicability and accuracy of the 
method is strongly dependant of the 
spatial distribution of the element 
centres. Crucial assumptions of the 
Fry method have been tested using 
artificial point distributions as well 
as point distributions from natural 
“unpacked” samples (K-feldspars in 
the Randa augen orthogneiss and in 
the Mte Capanne granite). 

Using the Fry method requires the 
point distribution to be isotropic and 
anticlustered. This can be checked 
with geostatistical tools such as 
the Morishita index (Kanevsky & 
Maignan, 2004). Undetected het-
erogeneous deformation can also in-
validate finite strain ellipse estimated 
with the Fry method. In particular, 
shearing along discrete planes can 
bring points that were not neighbours 
in the underformed state closer and 
leads to an underestimation of the 
finite strain.

Tests on point distribution have 
been made for an undeformed por-
phyritic granitoid (Mt-Capanne, Elba 
Island) and an augen orthogneiss 
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Figure 1 Finite strain estimation in 
the Randa orthogneiss using the Fry 
method on K-feldspar megacrysts. 
Ellipses are rotated to the horizontal 
around their long axis. Measurements 
are made on outcrops perpendicular 
to the main foliation in a direction 
parallel or perpendicular to extension 
lineation L1 and parallel to extension 
lineation L2. Geologic map modified 
from Bearth (1964, 1978), Thélin 
(1987) and Marthaler (unpublished 
data).
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(Randa gneiss, Siviez-Mischabel 
fold-nappe, Penninic, Alps of Western 
Switzerland). This leads to the con-
clusion that distribution of K-feldspar 
megacrysts is homogeneous, anti-
clustered and isotropic in both cases. 
Therefore, the Fry method can be ap-
plied. Strain ellipse estimation in the 
Mte Capanne granite gives a circular 
vacancy field in the Fry diagram, in 
confirmation of the undeformed state 
of this granite. Almost circular en-
claves in the tested outcrop confirm 
this conclusion.

In the Randa orthogneiss, finite 
strain ellipses were estimated at out-
crop scale, on sections perpendicular 
to the main foliation and parallel 
either to the L1 (related to nappe em-
placement DI, Steck 1990) or to the 
L2 (Simplon shear zone, DII Steck, 

1990) extension lineations. The axial 
ratios vary from 2.0 to 4.7 (Fig. 1). 
The strain ellipses are very similar in 
shape if measured parallel to L1 or to 
L2, meaning that the finite strain ellip-
soid is of flattening type. Extensions 
parallel to L1 and L2 are compatible 
with values estimated independently 
from fringes. The finite strain ellipse 
axial ratio is surprisingly small with 
respect to the development of the 
strong main foliation.
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