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Abstract The 464 BCE Sparta earthquake (Greece) is one of the main historically documented
seismic events in the Mediterranean, yet its tectonic source and magnitude remained unknown until
the 1990’s. This field guide synthesizes historical accounts and integrates field observations with
seminal works (Armijo et al., 1991, 1992; Benedetti et al., 2002) to assess the seismotectonic context of
the Sparta Fault, a prominent normal fault bounding the Taygetus mountain range (highest mountain
of the Peloponnesus). Along the fault, and at the base of spectacular triangular facets, a steep
10 m high limestone scarp points to repeated surface-rupturing earthquakes. Field observations and
cosmogenic dating (Benedetti et al., 2002) show that the scarp formed through the accumulation
of at least 4 to 5 Holocene earthquakes with ~2 m displacement, the most recent one being the
464 BCE event. We detail a series of field stops, progressing from large-scale panoramic views of the
fault system to close-up observations of the scarp itself. We conclude by outlining the field-based
discussions that can be conducted with participants to the excursion regarding the interactions

between fault activity, climate-driven landscape evolution, and seismic hazard assessment.

1 Introduction

In regions where written records date back centuries or
even millennia, such as in the eastern Mediterranean
countries, many ancient earthquakes are described from
historical texts (Ambraseys, 2009). However, these texts
are often limited, difficult to interpret, and sometimes
biased in the geographical coverage of their descriptions.
They are more targeted to political and societal issues
and never describe the fault or surface ruptures. This
implies that identifying the active fault responsible for
any of these past earthquakes is usually very challenging.
In an article published in the early 1990’s (Armijo et al.,
1991), R. Armijo and colleagues discussed what the
likely tectonic source of the famous Sparta (southern
Peloponnesus, Greece) earthquake of 464 BCE! might
be. This antique earthquake is exceptional because
of its important political repercussions: it triggered
a revolt against Spartan rule, significantly weakened
Sparta’s power for a decade or more, and served as a
trigger for the Third Messenian War (Cartledge, 2001).
Armijo et al. (1991) linked the earthquake to a prominent
limestone fault scarp along the front of the Taygetus
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IThe exact date of this major earthquake is uncertain-between
469 and 463 BCE according to Ambraseys (2009). Here we keep the
date of 464 BCE retained by Armijo and the articles that followed.
Note that hereafter we will use BCE and CE for the dates (meaning
Before Common Era, and Common Era, respectively).
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(Tatyeros) mountain range west of the city of Sparta
(Xméprn). In a companion paper (Armijo et al.,
1992), the same authors then examined the significance
and age of the numerous limestone scarps discovered
in the Peloponnesus and Crete, features that are in
fact widespread in many Mediterranean countries (e.g.,
Giraudi, 1995; Piccardi et al., 1999; Mitchell et al., 2001;
Palumbo et al., 2004). A decade later, in another seminal
paper, Benedetti et al. (2002) used 36Cl cosmogenic
exposure dating to constrain the number and timing
of successive earthquakes that cumulatively formed the
scarp, and derive an estimate of the scarp’s total age.

Here we first briefly summarize the historical record
and the seismotectonic context of the 464 BCE
earthquake. We subsequently describe a brief field
excursion designed to investigate the geomorphology
of the Taygetus mountain front which is delineated
by the active normal Sparta Fault (Figure 1). The
fault is characterized by a steep, continuous scarp
reaching heights of approximately 10 meters. During the
excursion, we will visit one of the two sites where the
scarp was sampled and dated using 6Cl by Benedetti
et al. (2002). This field excursion is inspired by the field
course “Failles Vivantes” organized for years for M.Sc.
and PhD students from IPGP (Institut de physique du
globe de Paris) and University Paris Cité. As we ask
participants in this course, we recommend reading in
advance the articles by Armijo et al. (1991, 1992) and
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Figure 1 — Map of the main Sparta Fault. Inset to the top right shows map location in the frame of southern Peloponnesus
together with geographic names mentioned in text. Black and white shaded topography is from TanDEM-X 5m resolution
DEM. Active trace of the Sparta fault is in red, dashed where uncertain, and with ticks pointing to the downthrown side. Main
triangular facets are outlined in yellow based on Armijo et al. (1991) mapping. Field excursion stops are located by white dots
(stop 1 is ~5 km north of map limit). Segmented purple lines labelled A and B correspond to topographic profiles displayed in
Figure 4.
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