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Investigating the relationship between the dimension of the Riedel
fault blocks and amount of open spaces in brittle shear zones: analogue
and numerical modeling
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Abstract:

The geometry of mineral deposits in brittle shear zones depends on the open spaces in these zones and
especially in the Riedel structures. The systematic intersection of Riedel fractures in the path of these zones
causes the formation of Riedel blocks, the dimensions of which are proportional to the spacing between
these fractures. By increasing the shear strain (y) in a shear zone and consequently the rotation of these
blocks, it is expected to create proportionate open spaces that with the penetration and deposition of ores in
these spaces, causes the formation of mineral veins in all these spaces. Since the amount of open spaces in
shear zones is different, in this study, through analogue and numerical modeling using 3DEC software, it
was shown that the change in the dimensions of the blocks in equal Kinetic conditions is one of the
parameters affecting the amount of open spaces of these zones. Therefore, this volume of open spaces in a
single range of different shear zones, which are different from each other in terms of spacing of Riedel
fractures, is inversely related to increasing the dimensions of Riedel blocks; the more Riedel blocks, the
more block rotation and consequently more space is expected. As the shear strain increases during a
progressive deformation, in bigger dimensions of the Riedel blocks tested, more force is expended on inter-
block slips than on block rotation and open space. The amount of open spaces created in numerical modeling
shows good agreement with this type of modeling.

Keywords: Shear zone, Fault block, Mineral reserve volume, Analogue modeling, Numerical
modeling.
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0.25 3.87% 2.49% 2.52% 1.92%

Numerical 0.37 5.45% 3.74% 3.14% 2.31%
Modeling 0.5 7.28% 4.68% 3.71% 2.99%
0.62 11.67% 6.87% 4.03% 3.82%

0.75 15.88% 8.92% 5.40% 4.54%

0.87 17.76% 11.32% 6.71% 5.35%

1 21.69% 12.86% 7.67% 6.12%
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