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In the Lukmanier Pass area, the 
Chiera Synform (Milnes, 1976) 
marks the regional change from a 
generally shallow-dipping southern 
limb to a steep to overturned northern 
limb (e.g. Probst 1980; Etter 1992). 
This steep northern limb corresponds 
to the Northern Steep Belt (Milnes 
1974), which continues into the adja-
cent Gotthard massif to the north. The 
Mesozoic (meta-) sediments outcrop-
ping within the earlier Piora Synform 
occur on this overturned limb. The 
Chiera Synform has previously been 
related to a late stage of deformation 
associated with exhumation of the Ex-
ternal Crystalline Massifs (in this case, 
Gotthard and Aar), corresponding to 
D

4
 in the regional scheme of Grujic 

and Mancktelow (1996). If the Chiera 
Synform is indeed directly related to 
formation of the Northern Steep Belt, 
then it should trend roughly parallel 
to the External Crystalline Massifs, 
i.e. ENE. However, the axial trace 
of the Chiera Synform as mapped in 
the field swings from ca. E-W in the 
area below Lago Chiera to ca. ESE 
in the area of Frodalera and toward 
Olivone further to the east. In the 
north, this orientation is more typical 

of the earlier D
3
 cross-folding (Gru-

jic and Mancktelow, 1996), which 
is responsible for the division of the 
Central Alps into the Simplon and Ti-
cino domes, separated by the Maggia 
Steep Zone or “Querzone”. In the cen-
tral region, between the Northern and 
Southern Steep Zones (Milnes 1974), 
these D

3
 folds are generally open but 

become tighter as they swing into the 
steep zones to the north and south. 
The Chiera Synform may therefore 
be primarily a D

3
 structure that has 

been tightened and amplified by later 
D

4
 deformation in the region bound-

ing the External Crystalline Massifs. 
The relationship of mineral growth 
to folding is consistent with this 
interpretation: porphyroblasts of gar-
net, kyanite, and amphibole postdate 
the main S

2
 foliation (which is axial 

planar to the Piora Synform), but are 
deformed during Chiera phase fold-
ing. However, the amphibolite-facies 
minerals apparently remain stable 
during this deformation, without evi-
dence of synkinematic retrogression. 
Regionally in the Central Alps, the 
main period of porphyroblast growth 
is also post-D

2
 and pre-D

3
. The devel-

opment of the Northern Steep Belt is 

thus a combined effect of both D
3
 and 

D
4
, with D

4
 tightening and bending 

already existing D
3
 folds.
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