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Although large historical earthquakes occurred in the Andean back-arc region between 28° and 34°S, the slip rates
of active reverse faults remain unknown; hence the seismic hazard related to these faults is poorly constrained.
Here we report long-term slip rates for two faults - the Peñas and the Cal thrust - which define the front of the
Andean Precordillera north of Mendoza. Both thrusts displace several Late Pleistocene to Holocene river terraces
and form well-preserved fault scarps. At the Peñas thrust three terraces (T1, T2, and T3) are displaced vertically
by ∼0.9, ∼1.9 and ∼11 m, respectively. 10Be exposure dating constrains the age of T2 and T3 as 2.9 ± 0.8 ka and
11.1 ± 1.7 ka, which yields an uplift rate of 0.9 ± 0.1 mm/a. The horizontal shortening rate of the Peñas thrust -
calculated by using the age of T3 and the dip angle of 25° - is 1.9 ± 0.2 mm/a. At the Cal thrust a fault scarp has
displaced a terrace with a maximum age of 12 ka by 7 m. As the Cal thrust dips ∼25°, this yields a shortening rate
of ≥ 1.3 mm/a. Our results demonstrate that the two thrusts accomodate about half of the present-day shortening
rate in the back-arc region of the Andes, which is constrained as 4.5 ± 1.7 mm/a (Brooks et al., 2003).
Using the compilation of Well & Coppersmith (1994), the 50-km-long Peñas and the 31-km-long Cal thrusts are
capable of producing earthquakes with a magnitude of Mw 6.7 to 7.0. This is supported by a magnitude Ms ∼ 7.0
earthquake on the Cal fault, which devastated Mendoza in 1861 and killed two thirds of its population. Earthquakes
of this magnitude have presumably generated the smallest fault scarps (∼0.9 m vertical offset) present at both
thrusts. The higher scarps are interpreted to record multiple offsets generated during several Holocene earthquakes.
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