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DUCTILE TO BRITTLE FAULTING IN THE FOOTWALL OF THE 
BRENNER NORMAL FAULT AND ITS CONNECTION TO THE INNTAL 

STRIKE-SLIP FAULT SYSTEM (THE TYROL, EASTERN ALPS) 

Franz Reiter, Rainer Brandner, Kurt Decker, Hugo Ortner & Gerhard Wiesmayr 

The data presented derive from a regional 
structural geology survey covering a com­
plete section through the western Tauern 
Window and adjacent Austroalpine Units car­
ried out by order of the Brenner Base Tunnel 
Company (BBT) (compare DECKER et al . ,  this 
volume) . 

Brenner fault and Silltal fault: The 
Neogene orogen-scale Brenner low-angle nor­
mal fault at the W margin of the Tauern Window 
(Fig. 1 )  is characterized by a several hundred 
meters thick mylonite zone (BEHRMANN, 1 988; 
SELVERSTONE, 1 988). Displacement continuosly 
decreases from the center of the Tauern Window 
towards the N and S (FüGENSCHUH ET AL., 1 997). 
The northern continuation of the mylonite zone 
between the Lower Austroalpine N of the Tauern 
Window and the Ötztal Crystalline Basement 
(OCB) is formed by a discrete brittle fault 
referred to as Silltal fault (BEHRMANN, 1988). 
Comparable fully brittle structures can be traced 
southwards into the Tauern Window ( e.g. in the 
area of Gossensaß). The faults are assumed to 
operate during the late stage of orogen-parallel 
extension post-dating fission track cooling ages 
of about 1 3Ma (FüGENSCHUH et al. ,  1 997). 
Structural investigations at the Silltal fault near 
Innsbruck revealed that the fault continuously 
bends to NW-directed strike. Kinematic indica­
tors in ultracataclasites indicate a Top SW nor-· 
mal movement on moderately SW-dipping fault 
planes. The Silltal fault is displaced by E- and N­
striking high angle faults offsetting it by several 
tens of meters. 
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Normal faulting and subsequent folding in 
the footwall of the Brenner fault: The most 
prominent structures in the footwall of the 
Brenner fault in the Tauern Window are· meso- to 
macroscale W-directed semi-ductile and brittle 
normal faults and tension gashes. Subordinate 
conjugate normal faults indicate E-W extension. 
Many of these fault sets on the northern limb of 
the Tux antiform indicate a post -extensional 
northward tilting in the order of 1 0-20°. We 
assume that the conjugates are not older than the 
zircon fission track ages ( 1 0- 15 Ma, 
FüGENSCHUH et al, 1997). The structures there­
fore may indicate continued updoming of the 
Tauern structure during or after the Late 
Miocene. 

NE-striking sinistral ductile to brittle 
shear zones: Several NE-striking ductile to 
brittle shear zones with subvertical mylonitic 
foliation, 5- 1 5 ° W-plunging stretching lin­
eation and sinistral shear indicators were 
mapped on the northern limb of the Tux 
antiform. The shear zones commonly involve 
rocks of the "Altes Dach" -Complex acting as 
low-competence zones between the 
Zentralgneis units . Towards the Brenner normal 
fault the shear zones link up with SSW-striking 
oblique normal faults not penetrating the 
Brenner mylonite zone. Brittle (re-) activation 
of these shear zones with similar kinematics is  
indicated by slickensides paralleling the 
Stretching lineation and cataclasites. These brit­
tle faults cause minor displacement of the cover 
sequences .  At this  point of the study brittle 
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stril--.e-�lip faulling can be imerprctcd eilher as 
resulting from a conlinuou� ductile-brillle 
deformation process during cxhumation of the 
Tauern Window, or as a later reactivation or 
ductilc shear zones. Due LO the con ... i<;tently W­
dipping stretching and slickenside Iinealions 
the raults separate .wnes or higher exhumation 
in the south from zones of lower exhumation in 
the north. The ENE striking bound�u·y between 
the Tauern Window and the Lower 
Austroalpine i�, overprinted b} \emiductile 
sinistral shear zones. which do not crosscut the 
Silltal fault. Thejump i n  lission track ages from 
1 6  to 35 Ma acro:-s thi� tectonic contact 
( FüGENSCI-IUH et al. .  1997) can be explained by 
faster eastward exhumation of rhe Tauern win­
<.low with respect to the Lower Austroalpine 
Units. Both units apparently were uncoupeled 
by the described ENE-sLJiking sin1stral shear 
zones comparable to lhe .. Tauernnordrand­
störung .. funher east. 

The Connection between tbe SiUtaJ and 

the Lnntal fault: Neogene northwar<.l move-
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ment of the Atlrimic indemer caused both N-S 
cuntraction of thc Tauern Window (which there 
was coeval with the activity of the Brenner nor­
mal fault). N-directetl thrusting of the OCB at 
its nonhem margin. anti S-directed back-thru<;t­
ing along the southern margin of the OCB. The 
Upper l nntal fault can be regarded as a steep­
ened thrust of OCB ovcr thc southern margin ur 
the Nonhern Calcareou� Alps tNCA). The 
regional trcnd and slip dircction of the northcrn 
Silltal fault supports a linematic link with po�r­
Oiigocene fault movement or the NE-.. ariking 
sinisu·al Lower Jnntal E of l nnsbruck. 
Uhracataclasitcs of the Silllai fault are dissected 
by conjugate E-W-extensional faults and conju­
gate NNE- and ENE-trending strike ..,)ip fault'>. 
From the strike-slip faults we infer that thc post-
1 3  Ma extcnsion at the Si l l tal fault 
( FüGENSCHUH eL al.. I 997) was followed by a 
Late Miocene NE-directed contraction. which 
might be correlated with an E-W compressional 
phase at 9 Ma. previou"ily documemed for Lhe 
Vienna basin and Eastern NCA (PERESSON & 
DECKER. 1997) 
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