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In the Central Alps, the South-
Penninic ocean occurs mainly as 
ophiolithic suites with more ore less 
associated sediments, in contrast to 
the Western Alps where many meta-
sediments (“Bündnerschiefer”) are 
exposed. The Bündnerschiefer and 
the mafic rocks in the Western Alps 
are showing a HP metamorphic his-
tory which is poorly documented 
in the South-Penninic units of the 
Central Alps, where the South-Pen-
ninic Bündnerschiefer occur only in 
the Avers area. By detailed work and 
mapping in the Val Madris (Avers/
GR), the tectono-metamorphic evo-
lution of the Avers Bündnerschiefer 
and the surrounding units were in-
vestigated.

In this area, Bündnerschiefer are 
composed of jurassic to cretaceous 
calcschists with some intercalations 
of mafic rocks. Mineral assemblages 
formed by Gln-Grt-Cld in the me-
tabasalts (Oberhänsli, 1978) and by 
Grt-Cld-Phg in metapelites indicate 
blueschist metamorphic conditions 
around 12 kbar and 450 °C.

The permo-triassic to jurassic sed-
imentary cover of the Suretta nappe, 
a remnant of the Briançonnais micro-
continent, consisting of paragneisses, 
conglomerates, schists, quarzites and 
marbles. In these sedimentary rocks 
porphyroblasts of Cld and Gln in the 
schists, and the mineral assemblages 
Gln-Phengite in the marbles can be 
found locally. This also indicates 
metamorphism under blueschist 
facies conditions similar to those of 
the Piemont-Ligurian rocks.

Four different deformation phases 
can be distinguished in the Val Madris. 
D1 is only locally preserved, mainly 
in the mafic rocks. S1 is underlined by 

glaucophane and epidote needles. The 
main foliation, S2, is formed by chlo-
rite and phengite in calcschists and by 
albite and epidote in mafic rocks. D2 
produces isoclinal N-vergent folds 
and a sense of shear top-to-the NW-
NNW. The overprint between D2 and 
D3 is dominant in the investigated 
area and complicates the structural 
analysis. D3 refolds the D2 structures 
and is linked to a large N-closing, re-
cumbent backfold. D3 senses of shear 
criteria indicate a transport direction 
top ESE. D4 is a gentle event with 
only minor effect on the deformation 
pattern. D4 can solely be observed in 
the south of the Val Madris. It forms 
staircase-like folds and is responsible 
for bending the main foliation from 
NE in the north to N in the south.

The relationship between de-
formation and mineral assemblages 
indicates a HP/LT metamorphism 
during D1 that can be correlated 
with the Avers-Phase of Schmid 
et al. (1990, 1996). The following 
deformation phases occur entirely 
under greenschist facies conditions. 
D2 is syn-decompression, the related 
kinematics are interpreted as nappe-
stacking top-to-the NW-NNW. D2 
can be correlated to the Ferrera-Phase 
of Schmid et al. (1990, 1996). D3 is 
a post nappe-stacking event including 
backfolding. It is contemporaneous to 
the Niemet-Beverin backfold and the 
Turba normal fault (Niemet-Beverin-
Phase, Nievergelt et al., 1996). D4 
is related to uplift along the Insubric 
Line and is called Domleschg-Phase.

From our investigations we 
conclude that the contact between 
the Avers Bündnerschiefer and the 
Suretta nappe occurs very early in 
the Alpine orogeny. Both units show 

the same structural and metamorphic 
evolution, there’s no jump of P-T-con-
ditions along this contact. The contact 
itself was strongly folded during the 
nappe stacking D2-event. The Avers 
Bündnerschiefer and Suretta nappe 
were brought together in the subduc-
tion channel before the alpine nappe 
stacking. Our data shows that the 
Turba normal fault was late and post 
nappe-stacking.
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