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The E-W Pusteria (Pustertal) line is the eastern segment of the Periadriatic lineament,
the > 600 km tectonic boundary between the Europe and Adria-vergent portions of
the Alpine Collisional Orogen (Dal Piaz et al., 2003). The Periadriatic lineament is
characterized by a transcurrent polyphase activity of Tertiary age, and is marked by
an array of calcalkaline to shoshonitic magmatic bodies, which points to a deep root
(Rosenberg, 2004), also testified by the recent TRANSALP seismic transect (Castel-
larin et al., 2006).

At the map scale, the western edge of the Pusteria line is characterized by a complex
network of generally transcurrent brittle fault zones, interconnected by a full spectrum

of transtensional and transpressional features related to releasing and restraining bands
respectively. An older ductile/brittle activity can be recognized for some segments
thanks to their relationships with a strongly tectonized Oligocene tonalite/diorite body
(Mules tonalitic “lamella™), emplaced along the Pusteria line, and minor related dikes
(Mancktelow et al., 2001). Younger fault zones, such as the Sprechenstein-Val di
Mules line, crosscut the Pusteria line and show a dextral activity which is compati-
ble with a kinematic linkage between the dextral Pusteria system and the extensional
Brenner fault, outcropping to the NW (Bistacchi et al., 2001).

During its polyphase activity, this fault network developed a quite complex architec-

ture, showing different kinds of damage zones (more or less fractured, and with differ-
ent characteristics related to the host rock, the position in the fault network, etc.) and
core zones (single/paired/multiple cores; different fault rocks depending on the host



rock, deformation duration, finite strain, and hydrothermal fluid flow along different
segments).

In this paper we show the first results of a detailed mapping project at the 1:5.000 and
1:2.500 scale which, apart from a traditional reconstruction of geology, fault offsets,
kinematics, and relative ages of different segments, takes into account the spatial dis-
tribution of fault rocks in core zones and the degree and characteristics of fracturing
(e.g. joint spacing and number of joint sets) in damage zones. As regards the quanti-
tative characterization of damage zones, a new description schema, partly inspired by
engineering geology classifications, is proposed.

The results of this work are implemented in a 3D structural model (developed with
gOcad), allowing the study of the complex relationships among the various structural
and lithological parameters which concur in the development of the fault-zone archi-
tecture, and particularly the interrelationships between the degree of “maturity” of
different fault segments, their kinematics, the types of fault rocks developed in fault
cores and the structural features encountered in damage zones.
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