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Thermochronology is a unique tool to derive the exhuma on history of rocks over millions of years. Exhuma on 
in orogens is largely controlled by tectonic structures that formed during convergence. Therefore, 
thermochronological data can be used to reconstruct the geodynamic evolu on of mountain ranges and, more 
precisely, the ac vity of large fault systems. The Alps are one of the best-studied mountain ranges, with several 
thousands of low-temperature thermochronological samples dated with a variety of methods (e.g. Herrman et 
al. 2013; Fox et al. 2015). In this study, we review the most recent thermochronological literature to summarise 
the exhuma on history of the Alps and discuss their driving forces. 

The apa te (U-Th)/He system is sensi ve to the most recent exhuma on (closure temperature of ~60°C) 
and records in places the (over-)deepening and widening of valleys around the Alps (e.g., Valla et al. 2011; 
Glotzbach et al. 2011). The higher temperature systems, especially the ZFT system (closure temperature of 
~240°C), reveal the loca on of deeper exhuma on (>10 km) caused by large-scale fault ac vity (Fig. 1). While 
some parts of the Southern Alps and the northern part of the Western and Eastern Alps were not reset during 
the Alpine orogeny, most of the internal parts of the Alps reveal reset ZFT ages (Fig. 1). The ming of exhuma on 
of these regions, however, varies significantly with dis nct tectonic regions. The most recent ZFT ages are <15 Ma 
and located in the external crystalline massifs, the Lepon ne Dome, and the Tauern Window. The la er two are 
exhumed by large-scale orogen-parallel extensional faul ng and contemporaneous indenta on. This event 
ceased in middle Miocene mes when faul ng and associated exhuma on switched towards the Southern Alps 
(e.g. Eizenhöfer et al. 2021). Apa te fission-track ages (closure temperature of ~110°C) are the youngest (≤6 Ma) 
in the external crystalline massifs and record a long-las ng Miocene exhuma on, whereas the early Miocene 
exhuma on was caused by ver cal tectonics related to rollback of the subducted European slab (e.g. Herwegh et 
al. 2017; 2019). Ongoing middle to late Miocene exhuma on of the external crystalline massifs was instead 
related to in-sequence thrus ng (Herwegh et al. 2019). The young thermochronological ages and related high 
post-Miocene exhuma on in the western external crystalline massifs might be at least partly related to upli  
caused by slab detachment (e.g. Fox et al. 2015). In the Eastern Alps, there is no evidence for comparable young 
(post-Miocene) exhuma on ‘hotspots’, sugges ng a rather stable geodynamic state and absence of large-scale 
changes in mantle processes.  
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Figure 1: Published ZFT ages and interpolated ZFT age map. 
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