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Subduction channels focus defor-
mation within subduction zones by 
transporting oceanic and continental 
material down into the mantle and 
by return-flow of low-viscosity mate-
rial back to the surface. These chan-
nels can be bounded by gradients in 
movement in respect to the upper and 
lower plate. In the upper part of a 
subduction channel (i.e. to a depth of 
30 km to 50 km) unstable slip along 
the boundary between the subduct-
ing and overriding plates generates 
most of the world’s seismicity, and 
nearly all of the earthquakes with 
magnitudes > 8. They initiate within 
the seismogenic coupling zone, which 
marks the locked, seismically ac-
tive part of the subduction channel. 
The subduction channel of active 
convergent plate margins can neither 
be accessed by drilling nor through 
surface observations. Geophysical 
methods are mostly at their limits due 
to the small-scale nature of structures 
in subduction channels (e.g. Gerya et 
al. 2002). Only theoretical investiga-
tions, numerical modelling and high 
pressure experiments provided in-
sights into processes occurring within 
such a setting. However, outcrops of 
equivalent rocks, which suffered sub-
duction and subsequent exhumation, 
do exist in deeply exhumed orogens 
e.g. in the European Alps. Therefore, 
we studied an up to 1000 m wide 
mélange of schists, ultrabasites and 
felsic rocks (Arosa Schuppenzone, 
Platta nappe), which we interpret to 
represent remnants of the former SE 
dipping subduction channel generated 
by the subduction of the South Pen-
ninic ocean beneath the Austroalpine 
realm during the Middle to Late 
Creataceous. A N-S transect extend-
ing from Partnun (north of Klosters, 

Graubuenden, Switzerland) to Plaun 
de Lej (east of Maloja, Graubuenden, 
Switzerland) reveals access to differ-
ent depths of this ancient subduction 
channel.

Preliminary observations indicate 
that the subduction channel is made 
up of sediments such as carbonates, 
grey or red coloured clay, and sand-
stones which are metamorphosed to 
different degrees along the synthetic 
N-S profile with the highest grade 
(probably upper greenschist grade) at 
the deepest part of the channel. These 
metamorphosed and deformed rocks 
made up the matrix of the subduction 
channel which incorporates clasts 
of different size consisting of upper 
plate material such as carbonates and 
gneisses as well as parts of the ocean-
ic crust (basalts and peridotites). Clast 
size varies from a few millimetres to 
tens and hundreds of metres. Beside 
the clast size the clast-to-matrix ratio 
is essential to distinguish between 
clasts and matrix in the field, and to 
assign them to the upper or lower 
plate or even to the channel matrix. 
Structural data obtained in recent 
field work show moderately SE-dip-
ping foliation planes with SE or NW 
orientated stretching lineation as the 
most penetrative structures affecting 
the subduction channel as well as 
probably some hundreds of metres of 
the lower part of the Austroalpine. We 
interpret a D1 deformation with shear 
bands indicating top-to-W to top-to-
NW movement of the hanging wall to 
reflect the deformation during Middle 
to Late Cretaceous SE-directed sub-
duction with associated NW-directed 
thrusting (e.g. Handy et al. 1996). 
D1 deformation is the only pervasive 
structure in the study area. All subse-
quent deformations show localization 

of strain only along discrete zones: 
D1 foliation planes are reactivated 
by a Latest Cretaceous SE-directed 
extensional collapse (e.g. Froitzheim 
et al. 1997), followed by northward 
thrusting during Tertiary continent-
continent collision (D3). All ductile 
to brittle-ductile features are in turn 
overprinted by younger brittle faults 
(e.g. Ring 1989). 

The clasts within the subduction 
channel are bounded by D1 shear 
zones which indicate a top-to-W to 
top-to-NW directed transport within 
the subduction channel. At deeper 
levels of the channel incorporated 
sedimentary clasts (i.e. carbonates) 
are foliated in the same manner as 
the matrix. Clasts of upper plate 
crystalline (i.e. granites and gneisses) 
yielded only a cataclastic deformation 
alongside their rims – they still reflect 
their original appearance. Their min-
eralogy will provide us further details 
about their flow in the subduction 
channel. 

Our data suggest a mutual cross-
cutting relationship between mylo-
nites (stable slip), and seismically 
induced pseudotachylytes (unstable 
slip) associated with the subduction 
related movements. Hydraulically 
fractured vein systems, which can be 
interpreted as analogues to seismi-
cally induced pseudotachylytes under 
wet conditions, occur within meta-
morphosed sediments and carbonatic 
clasts within the Alpine subduction 
channel. Clasts incorporated in pseu-
dotachylytes and hydraulic fractures 
pointing on rapid deformation and 
solidification of either melt or fluid.

Future parts of this study are ad-
dressed to the different processes of 
stable and unstable sliding and their 
relationship to seismicity in diverse 
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depths of the subduction channel.
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