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In the Western and Southwestern 
part of the Alps from the Simplon line 
in the North to Florence in the South, 
the Alpine Type Metamorphism, 
characterized by a high-pressure 
low-temperature regime (HP-LT), is 
particularly well expressed. Generally 
in this area, the retrograde conditions 
influencing the rocks during their ex-
humation paths have never exceeded 
the temperatures attained at peak 
pressure despite that retrograde im-
prints exist and can be locally intense 
(Goffé et al., 2004). 

In the area of the Western Alps 
the HP-LT conditions range from the 
very low-grade greenschist facies to 
the Ultra High Pressure (UHP) condi-
tions.

Generally the contacts between 
the metamorphic units correspond 
to tectonic contacts (thrusts, normal 
faults, strike-slip faults). However 
boundaries between the different 
metamorphic units frequently ap-
pear as crossing the tectonic contacts 
mainly when they correspond to the 
limits of paleogeographic domains. 
This feature is the result of the late 
tectonic evolution bringing into 
contact units of equal metamorphic 
grade but different ages (Bucher et 
al., 2003). Two main examples of this 
feature can be found in the blueschist 
and in the eclogite facies zones that 
overlap both oceanic (Schistes Lustrés 
nappe) and continental (Briançonnais 
and internal basements) domains: the 
high pressure metamorphic condi-
tions prevailing in the Briançonnais 
domain and in the internal basements 
are Late Tertiary in age (Oligocene) 
while in the oceanic domain these 
conditions are Early Tertiary in age 
(early Eocene) (Duchêne et al, 1987; 
Agard et al. 2002).

Despite the simplistic choice 
of the metamorphic criteria, only 

oriented on the metamorphic peak 
conditions and thus related to early 
orogenic processes (subduction), the 
metamorphic imprint at the map scale 
is consistent with the geometry of the 
Western alpine arc, i.e. the PT meta-
morphic conditions increase from the 
external to the internal part of the arc 
with an inward movement of the sub-
ducting slab. However, more complex 
situations resulting from the initial 
structure of the European or Apulian 
margins or resulting of the late tec-
tonic of the belt can be depicted.

Two main examples of this situa-
tion are particularly interesting to be 
mentioned:
1) The repetition of the metamorphic 

sequence (greenschist-blueschist-
eclogite facies) observed in the 
Northwestern part of the Alps 
from the external to internal base-
ments through the Valaisan, the 
Briançonnais and the Ligurian do-
mains. This can be related to the 
prolongation of the southern realm 
of the Valaisan oceanic domain;

2) The decrease of the metamorphic 
grade in the deepest part of the 
belt, i.e. the easternmost side of 
the Dora Maira internal base-
ment, with a reappearance of HT 
blueschists facies conditions in the 
Pinerolo unit below the overlying 
eclogitic units. This metamorphic 
structure can be interpreted as the 
result of the late tectonic evolution 
of the orogenic wedge. The nature 
of some boundaries of the meta-
morphic facies is still not totally 
determined.
The HP-LT metamorphic condi-

tions occur in all rocktypes encoun-
tered in the belt including continental 
basements, oceanic crust and an ex-
ceptional variety of metasediments. 
Generally, the PT conditions recorded 
by the different rock-types are con-

sistent. Only in two specific areas of 
the Schistes Lustrés domain, West 
of the Gran Paradiso and West of the 
Monviso, the metamorphic imprint of 
mafic blocks or slices contrasts with 
the surrounding pelitic lithologies. 
These features suggest the possible 
existence of a mélange of high-grade 
metamorphic blocks in a matrix of 
lower metamorphic degree.

The metamorphic structure of the 
western part of the Alpine belt shows 
probably the best-preserved example 
of the “Alpine-type” metamorphism 
with a continuous evolution of high-
pressure conditions from very low 
temperature conditions to the high-
est ones. These conditions can be 
observed in all lithologies with a near 
theoretical coherence between them. 
As shown in the synthetic cross sec-
tion through the Western Alps (Fig.1), 
these high-pressure and low-tempera-
ture conditions can be considered as 
relicts of the early (pre Oligocene) ev-
olution of the belt related to the sub-
duction processes. Three main geody-
namic consequences can be empha-
sized after our metamorphic analysis: 
- Even in a mature collisional belt like 
the Western Alps, the memory of sub-
duction processes should be well pre-
served in a fossil accretionnary wedge 
like the western internal Alps. - Both 
oceanic and continental crustal slices 
should be involved in the subduction 
zone during plate convergence. In 
Western Alps, numerous examples 
of subducted continental crust have 
been exhumed and are now preserved 
in Austro-Alpine (i.e. Sesia-Lanzo, 
Mt. Emilius klippe, etc.) and Pen-
ninic units (i.e. Internal Crystalline 
Massifs, Dora-Maira, Gran-Paradiso, 
Monte Rosa, etc.). - The huge mass 
of weathered sediments issued from 
the erosion of the Hercynian belt and 
reworked during the Thethys opening 
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along its passive margins, led to a 
peculiar metamorphic belt constituted 
by a large metasedimentary orogenic 
wedge characterized by prevalent 
high pressure-low temperature condi-
tions (GOFFÉ et al. 2003). This could 
be considered as the definition of the 
so-called Alpine type metamorphism 
sensus stricto characterized by a high-
pressure – low-temperature regime of 
10°C/km or less. These metamorphic 
conditions contrast with those pre-
vailing early in the Eastern Alps and 
lately in Central Alps where the pres-
sure-temperature ratio is highest even 
at high pressure (see the map) and 
where mainly continental crust is in-
volved in the orogenic process. Now, 
the present-day ongoing continental 
collision process involves the Euro-
pean crust and the thermal regime 
is changing. Alpine metamorphism 

evolves from the early high-pressure 
and low-temperature conditions to 
present-day high-temperature and 
medium-pressure metamorphic con-
ditions. These conditions, clearly 
expressed in the Central Alps, can be 
already observed in the external part 
of the Western Alps around the exter-
nal crystalline massifs and probably 
prevail at depth in the orogenic root.
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