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Did earthquakes strike Machu Picchu?
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Abstract The Historic Sanctuary of Machu Picchu (Cus-
co, Peru) is one of the most important archaeological
monuments in Peru and worldwide. Machu Picchu is
classified as a UNESCO World Heritage site and at risk
from climatic change. However, the seismic centennial
history of Peru reports large earthquakes generated both
along the subduction zone (Mw8) and on active crustal
faults along the Andean Cordillera (Mw7). It is therefore
important to know if Machu Picchu is located in an area of
seismic hazard and then to take measures to mitigate
potential seismic hazards. Due to the short historical earth-
quake catalogue (< 500 years) and the absence of signifi-
cant recent instrumental seismicity in the site’s vicinity

(radius of < 30 km), our knowledge about the seismic
hazard in Machu Picchu is limited. The earthquakes of
1650 and 1950 affected Cusco city and surrounding areas,
but without damage descriptions in Machu Picchu (80 km
away) (Silgado Ferro 1978). In this study, we make the
first attempt to use the analysis of earthquake archaeolog-
ical effects (EAEs) and their differentiation from the effects
generated by slope movements (creep) to investigate the
past occurrence of strong earthquakes at the site. The
application of geological structural analysis to the defor-
mations observed in Machu Picchu shows two directions
of the mean ground movement: N020° E and N110° E.
Two earthquakes that affected Machu Picchu during its

J Seismol
https://doi.org/10.1007/s10950-019-09877-4

M. A. Rodríguez-Pascua (*)
Geological Survey of Spain (IGME), Madrid, Spain
e-mail: ma.rodriguez@igme.es

C. Benavente Escobar : L. Rosell Guevara : B. García :
E. Aguirre
Instituto Geológico Minero y Metalúrgico - INGEMMET, Lima,
Peru

C. Benavente Escobar
e-mail: cbenavente@ingemmet.gob.pe

L. Rosell Guevara
e-mail: lrosell@ingemmet.gob.pe

B. García
e-mail: BGARCIA@ingemmet.gob.pe

E. Aguirre
e-mail: eaguirre@ingemmet.gob.pe

C. Benavente Escobar
Especialidad Ingeniería Geológica, Facultad de Ciencias e
Ingeniería, Pontificia Universidad Católica del Perú, Av.
Universitaria 1801, San Miguel, 15088 Lima, Peru

C. Grützner
Friedrich Schiller University Jena, Institute of Geological Sciences,
Burgweg, 11 07749 Jena, Germany
e-mail: christoph.gruetzner@uni-jena.de

L. Audin
Université Grenoble Alpes, IRD, IFSTTAR, CNRS, ISTerre,
38000 Grenoble, France
e-mail: laurence.audin@ird.fr

R. Walker
COMET, Dept. of Earth Sciences, Oxford University, South Parks
Road, Oxford OX1 3AN, UK
e-mail: richard.walker@earth.ox.ac.uk

http://crossmark.crossref.org/dialog/?doi=10.1007/s10950-019-09877-4&domain=pdf

