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EO-ALPINE TRANSPRESSION IN THE 
AUSTROALPINE CAMPO CRYSTALLINE COMPLEX (NORTHERN ITALY) 
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In the central Alps, the Austroalpine nappe 
stack is characterized by large basement expo
sures ( e.g. Ötztal crystalline complex, Campo 
crystalline complex) and smaller areas with 
Permomesozoic cover units (Ortler nappe etc.). 
Kinematic, petrological and geochronological 
investigations clearly reveal a multi-episodic evo
lution during Alpine orogeny with Cretaceous 
high- to medium-pressure metamorphism and 
nappe stacking, subsequent cooling accompanied 
by latest Cretaceous low-angle detachment fault
ing and renewed Oligocene compression with an 
important backthrusting component in the south. 
The Cretaceous nappe stack is interpreted as a 
westward propagating orogenic wedge resulting 
from collision following subduction of the 
Meliata-Hallstatt oceanic domain. The presented 
models for the central Alps mostly result from 
investigations of the Ötztal crystalline complex 
and its surroundings whereas the southern 
Campo crystalline complex has achieved consid
erable attention only recently. 

We have performed detailed mapping in the 
westem part of the Campo crystalline complex 
(area around Passo di Gavia) to get new insights 
into the petrostructural evolution of this part of 
the Austroalpine nappe system. The Austroalpine 
basement rocks of the study area are positioned 
immediately below (i.e. in the footwall of) - but 
are generally unaffected by - the late Cretaceous 
ductile to brittle Peio fault zone. The low-angle 
sinistral transtensional Peio fault separates the 
Campo crystalline complex with Alpine cooling 
ages in the footwall from the Tonale unit with 
largely Variscan cooling ages and only a weak 
Alpine overprint in the banging wall. Hence, the 
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investigated area represents one of the southem
most Austroalpine areas within the central Alps 
where deeper crustal processes during eo-Alpine 
convergence can be studied. 

The study area comprises four major units 
which generally dip moderately to the south. 
From the base to the top these are a quartz phyl
litic unit with abundant lenses of marble, actino
lite schist, and acid orthogneiss, a mica schist 
unit I with conspicuous horizons of albite por
phyrablast schists and high amounts of tourma
line, a staurolite-bearing mica schist unit ll asso
ciated with large bodies of a homblende-bearing 
orthogneiss, and a sillimanite-bearing paragneiss 
unit. The units are variably metamorphosed with 
metamorphic grade increasing from greenschist 
facies in the north to amphibolite facies in the 
south. Both rocks of the lowest and the highest 
unit of the structural pile exhibit a main foliation 
s2 that monotonously dips moderately to shal
lowl to the S. The main foliation of the quartz 
phyllites is cut by discordant (?Permian) mafic 
dykes, whereas the main-foliation of the silli
manite-bearing rocks is cut by partly undeformed 
pegmatites which have been dated at c. 3 14 Ma 
(THöNI 1 98 1  ) .  Both magmatic events can be used 
as time markers and confirm that the main folia
tion-forming event is Variscan in age (or older). 
However, mica schist unit I and ll show a much 
more complicated structural record which will be 
outlined below. 

In the area around Passo di Gavia the Variscan 
foliation S2 is affected by a folding event D3. In 
mica schist unit I, several flexure zones occur 
where the moderately s dipping foliation s2 is 
bent into a steep position. The W-E striking 
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"steep zones" represent high-strain zones that 
reactivate the main foliation S2 and show prevail
ing S>>L fabrics (stretching or mineral lineation 
largely absent). Outside the shear zones mica
rich layers exhibit a mainly subhorizontal WSW
ENE trending crenulation lineation that is inter
preted to be contemporaneous with large-scale 
bending of the main foliation. The crenulation 
lineation is locally refolded by cm- to dm-sized 
tight folds (D4). In between closely spaced steep 
zones F 4 fold axes scatter in orientation defining 
an indistinct small circle with a centre at 
c. 330/70. Under the microscope, both F3 and F 4 
folds are characterized by dominant subgrain 
rotation recrystallization of quartz, by polygoni
zation of micas within the hinge zones and a Iack 
of recrystallization of feldspar suggesting upper 
greenschist facies conditions during D3 and D 4. 

Within mica schist unit II post-D2 deformation 
is even more intense. The most conspicuous fea
ture are large-scale non-cylindrical synclines, 
which are correlated with the D3 flexure zones 
further to the N. The synclines are characterized 
by moderately S dipping long limbs (including 
parasitic folds with "S" geometries; view to the 
E), steeply oriented short limbs and undulating 
but mainly WSW-ENE trending fold axes. 
Anticlines are generally suppressed by W-E strik
ing steeply dipping iones of intense folding and 
shearing resembling 

"
flower structure"-like 

geometries. The steep shear zones exhibit miner
al lineations that either show a pitch of more than 
80° (type I shear zones) or are oriented subhori
zontally and trend W-E (type ll shear zones). 
Shear-sense indicators reveal both S-side-up and 
S-side-down kinematics for type I shear zones 
and sinistral kinematics for the type n strike-slip 
zones. Sinistral shear zones are phyllonitic in 
appearance and rarely overprint shear zones with 
a vertical displacement vector. Under the micro
scope microstructures in both types of shear 
zones point to (upper) greenschist to lower 
amphibolite facies deformation conditions. 

The · age of D3 and D 4 folding and shearing is 
younger than the emplacement of late- to post
Variscan intrusives but older than exhumation 
and cooling of the Campo basement in late 
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Cretaceous times, and therefore can be tentative
ly attributed to an eo-Alpine orogenic event. 

The described tectonic inventory of the west
ern part of the Campo crystalline complex 
( coherent low-strain blocks with large-scale non
cylindrical N-verging folds and mainly subhori
zontal fold axes separated by steeply dipping 
high-strain zones with variable kinematics) is 
attributed to pure-shear-dominated transpression
al shearing during eo-Alpine convergence. The 
different kinematics in shear zones with a vertical 
displacement component and the strong undula
tion of fold axes are probably the result of verti
cal extrusion of material and rotation of material 
lines towards a vertical orientation. The late sinis
tral shear zones are interpreted to result from an 
anti-clockwise rotation of the direction of con
vergence causing a switch from pure-shear-dom
inated to sinistral wrench-dominated transpres
sion. 

Eo-Alpine sinistral transpression within the 
more southern positioned part of the Austroalpine 
nappe system (in present -day co-ordinates) is in 
accordance with the geodynamic model of 
FROITZHEIM et al. ( 1996) which proposes a large
scale sinistral wrench fault at the southern edge 
of the Austroalpine unit separating the westward 
propagating Austroalpine wedge from the largely 
undeformed South Alpine unit. 
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