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This map is a compilation of iso-
topic mineral ages in the Alps grouped 
according to tectonic episodes in the 
Alpine orogen. It is based on the corre-
lation of these ages with metamorphic 
mineral assemblages and structures 
(faults, foliations, folds) that can be 
related to kinematically distinct tec-
tonic events. This synthetic approach 
allows one to regard Alpine meta-
morphism in a geodynamic context 
(HANDY & OBERHÄNSLI 2004). It 
is part of the new 1 :1,000,000 scale 
Map of the Metamorphic Structure 
of the Alps recently published by the 
Commission de la Carte Géologique 
du Monde (OBERHÄNSLI 2004 and 
reviews therein).

The tectonic base map is a simpli-
fied version of the recently compiled 
Tectonic Map of the Alps (Schmid et 
al. 2004). The black lines represent 
major nappe contacts and basement-
sediment contacts, whereas reddish-
purple lines delineate the post 20 Ma 
segments of the Periadriatic Fault 
System.

The mapped distribution of post-
Jurassic mineral isotopic ages in the 
Alps reveals two tectonometamorphic 
cycles, each consisting of a pressure-
dominated stage and a subsequent 
temperature-dominated stage: (1) a 

Late Cretaceous cycle in the Eastern 
Alps, indicated on the map by purple 
dots and green colours; and (2) a Late 
Cretaceous to Early- to Mid-Terti-
ary cycle in the Western and Central 
Alps, Corsica and the Tauern window, 
marked on the map with blue and red 
dots and yellow and orange colours. 
The first cycle is attributed to the 
subduction of part of the Austroalpine 
passive margin following Jurassic 
closure of the Middle Triassic, Me-
liata-Hallstatt ocean basin. This 
involved nappe stacking, extensional 
exhumation and cooling. The second 
cycle is related to the subduction of 
the Jurassic-Cretaceous, Liguro-Pie-
mont and Valais ocean basins as well 
as distal parts of the European and 
Apulian continental margins. Subse-
quent exhumation and cooling of the 
Tertiary nappe pile occurred during 
oblique indentation of Europe by the 
Apulian margin in Oligo-Miocene 
time.

Despite a wealth of geochronolog-
ic work in the Alps, large areas remain 
where data are lacking or where exist-
ing data yield conflicting interpreta-
tions. This reflects the difficulty of 
relating mineral isotopic behaviour to 
the stability of metamorphic mineral 
assemblages in structures. Use of the 

Alps as a laboratory to test ideas on 
crustal processes like faulting or the 
role of climatic forcing in tectonics, 
will depend on obtaining a denser 
distribution of radiometric ages. Fu-
ture research will undoubtedly focus 
on the application of high-resolution, 
in-situ dating techniques to obtain 
ages of minerals within a well-es-
tablished structural and petrological 
framework.
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