
Geophysical Research Abstracts, Vol. 8, 09997, 2006
SRef-ID: 1607-7962/gra/EGU06-A-09997
© European Geosciences Union 2006

Localized deformation and the role of precursory veins
in low-temperature carbonates: case studies from the
Northern Apennine, Italy.
G. Molli (1) , J.C. White (2) , L. Kennedy (3), V. Taini (1)
(1) Dipartimento di Scienze della Terra, Università di Pisa, Via Santa Maria, 53, 56126 Pisa,
Italy (2) Department of Geology, University of New Brunswick, 2, Bailey Drive, Fredericton,
NB Canada E3B 5A3 (3) Department of Earth and Ocean Sciences, University of British
Columbia, 6339 Stores Road, Vancouver, BC Canada V6T 1Z4

Micritic limestones of the Tuscan nappe in the La Spezia zone (Northen Apennine,
Italy) contain shear zones, some of which exhibit well-developed calcite mylonites.
As these rocks have been deformed at temperatures below 300◦ C, they provide the
opportunity to compare operative deformation mechanisms and localization processes
in fine-grained limestone during upper crust carbonate deformation. The analyzed
shear zones are found in the Portoro horizon that comprises dark micrite derived from
static recrystallization of aragonitic mud alternating with gold-coloured dolomitized
and limonite-rich stylolites. Two types of shear zones are analyzed and discussed in
this presentation as part of a study combining field, strain, microstructural (optical,
cathodoluminescence, transmission electron microscopy) and EBSD fabric observa-
tions. Type A shear zones are parallel to stratification and alternate with undeformed
zones for intervals of 10-20 cm, and can generate deformed packages up to 80 m
thick. The undeformed portions are constituted mostly of saccaroidal dolomite with
pre-tectonic veins of calcite or dolomite (associated with stylolites) at a high angle to
the stratification. The undeformed matrix comprises a mixture of calcite crystals and
microcrystalline dolomite, cut by veins of calcite and dolomite, none of which exhibit
any evidence of intracrystalline deformation. Veins deflected within the shear zone
enable correlation of the shear strain and corresponding changes in microstructures.
Type B shear zones form in association with thick bands of dolomite intercalated with
thin Portoro and calcite veins initially at a high angle to the stratification that are pro-
gressively deflected into mylonitic layers. The latter are the product of intracrystalline



deformation and dynamic recrystallization that is localized within the pre-tectonic
veins with original equant-grained micrite and mylonite being virtually indiscernible
except by crystal-fabric and defect characterization. For each of these shear zones,
localization is controlled by existing heterogeneities in the units. In Type A, bedding-
parallel compositional variations are the primary factor, while in Type B, localization
is controlled by deformation-induced brittle precursory, seen as calcite veins. In the
latter case, the calcite veins are essential for the initiation and concentration of in-
tracrystalline (dislocation-mediated) deformation processes.


