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THUNDER, LIGHTNING, 
AND EARTHQUAKES 
AND THEIR IMPACT ON 
THE SANCTUARY OF 
ZEUS ON MT. LYKAION

A B S T RAC T

We present here an interdisciplinary inquiry exploring why a sacred site was 
established on the southern peak of Mt. Lykaion and developed into a major 
Greek sanctuary to Zeus, documented by ancient authors and in use for 
thousands of years. The site offered many attractions, but most compelling 
may have been the dynamic expressions of natural forces experienced there: 
powerful earthquakes, ground motion, lightning, and thunder. Scientific quan-
tification of the frequency of lightning and thunder identifies Mt. Lykaion 
as one of the best places in Greece to see lightning and hear thunder, and the 
place in the Peloponnese where the most distant lightning could be viewed 
and thunder heard.

The Sanctuary of Zeus on Mt.  Lykaion is situated in the west-central 
Peloponnese in the mountains of Arcadia (Fig. 1).1 The Mt. Lykaion Ex-
cavation and Survey Project, initiated in 2004, has revealed that the site on 
the mountain’s southern peak (Profitis Elias, 1,382 masl) was in use since 
the Final Neolithic period (ca. 4500 bce).2 From the Late Bronze Age or 
Mycenaean period (ca. 1600 bce) onward, burned animal sacrifices and ter-
racotta figurines were dedicated directly on the bedrock of the mountaintop, 
representing activity at a Mycenaean open-air shrine.3 Ample remains of 
ritual activity on the peak identify it as the ash altar of Zeus, which continued 
to be used through the Roman period (1st–2nd century ce). A temenos, or 

1. The authors thank Sarah Cohen, 
who recognized the cross-disciplinary 
potential of this topic. This paper reflects 
a culmination of nearly 20 years of 
archaeological investigation and research 
at the site involving a variety of interdis-
ciplinary investigators, to whom Romano 
and Voyatzis extend their heartfelt 
appreciation. Excavations and research 
at Mt. Lykaion have been funded by 
the Institute for Aegean Prehistory, the 
National Science Foundation, Friends of 

Mt. Lykaion, and other donors.
2. The Mt. Lykaion Excavation 

and Survey Project is a collaboration 
(synergasia) between the University of 
Arizona, the Greek Ministry of Cul-
ture, and the Ephorate of Antiquities 
of Arcadia, and is under the auspices of 
the American School of Classical Stud-
ies at Athens. The director of the proj-
ect is Anna Karapanagiotou, director of 
the National Archaeological Museum, 
and the codirectors are David Gilman 

Romano and Mary E. Voyatzis of the 
University of Arizona. See https://
www​.lykaionexcavation.org for more 
information. Earlier excavations at the 
site were undertaken in the late 19th 
and early 20th centuries by Konstan-
tinos Kontopoulos and Konstantinos 
Kourouniotis from the Archaeological 
Society of Athens; see Kourouniotis 
1904, 1909.

3. Romano and Voyatzis 2014, 
pp. 589–610, 616–617.

https://www.lykaionexcavation.org
https://www.lykaionexcavation.org
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sacred area, was established just below the altar (Fig. 2), and athletic events 
may have taken place nearby.4 A mountain meadow ca. 200 m below the 
temenos began to be used in the Archaic period (ca. 650 bce), and in the 
Classical period (ca. 370 bce) it was expanded to include major athletic 
and administrative facilities, as well as the Sanctuary of Pan (Fig. 3).5

Known in antiquity as the “Arcadian birthplace of Zeus,” Mt. Lykaion is 
located about 35 km from ancient Olympia (see Fig. 1), another sanctuary of 
Zeus with athletic events, although founded much later than Mt. Lykaion.6 
The results of ceramic analyses (chemical and petrographic) of a selection 

4. Romano and Voyatzis 2014, 
pp. 574, 629–630, fig. 2.

5. Romano and Voyatzis 2015, 
pp. 208–260.

6. Romano 2019; Romano and 
Voyatzis 2021, pp. 15–23.

Figure 1. Map of the Peloponnese 
showing the highest mountain peaks. 
D. G. Romano and A. Riehle

Figure 2. View of the temenos and 
ash altar of Zeus, from the east. Photo 
D. G. Romano



Thunder, Lightning, And Earthquakes on Mt. Lykaion 599

of pottery from the altar suggest that the earliest visitors to Mt. Lykaion 
came from relatively nearby, but by the Late Bronze Age they were coming 
from much farther away.7

We wish to understand what initially attracted people to the mountain, 
and why they kept coming. One of the clues may be found in the name 
of the site itself.  The word Lykaion is related to the Proto-Indo-European 
term for “light” and “bright.” The name Zeus is derived from the 
Proto-Indo-European sky and weather deity.8 So, the god worshipped there, 
Lykaion Zeus, could be understood as the “bright sky god.”9 Perhaps there 
was something about the qualities of light and sky on the mountaintop 
that was encapsulated in the name of the god (Fig. 4). Furthermore, it is 
known that the priest of Lykaion Zeus was involved in “rainmaking” by 
means of sacrifice and the use of an oak branch (Paus. 8.38.4), indicating 
a strong religious relationship between the site and its weather.

7. Kordatzaki et al. 2016; Voyatzis 
2019, pp. 138–139.

8. Cook 1914, pp. 63–68; Zolot-
nikova 2013, p. 105; Mahoney 2018, 
pp. 15–16.

9. Kerényi 1975, pp. 4–10, suggests 
that Zeus meant “the moment of light-
ing up.”

Figure 3. Plan of the Sanctuaries of 
Zeus and Pan on Mt. Lykaion. D. G. 
Romano and A. Riehle
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Throughout antiquity there were many stories referring to Mt. Lykaion 
that included wolves and werewolves. These stories began as early as He-
siod, ca. 700 bce, as reported by Eratosthenes ([Cat.] 8). Many scholars 
have suggested that the name of the mountain and the myths relating to 
the early cult have to do with wolves. But while the Greek word for “wolf ” 
has some similarities with the mountain’s name, the name Lykaion is likely 
derived from words for “light.”10

The typical explanation for why a sanctuary was established on 
Mt. Lykaion is that Zeus was a sky and weather god honored at many 
sites throughout the Greek world, often on mountains (Olympia being 
a significant exception).11 Attractions at Mt. Lykaion included abundant 
springs, large flat spaces for athletics, and access to building stone.12 But 
the southern peak was in use thousands of years before the Greek pantheon 
was established, as evidenced by large quantities of pottery from the Final 
Neolithic to the Middle Helladic period (ca. 4500–1600 bce).13 Conceivably, 
shepherds brought their flocks up the mountain in the summer months 
from the earliest periods on, a practice known on Crete at sites of later 
peak sanctuaries of the Early Bronze Age.14

But there must have been compelling reasons for people to climb to 
this site that were more visceral than access to abundant springs, meadows, 
and building stone. The unique shape and physical aesthetics of the peak 

10. The linguistic argument that 
the origin of the word Lykaion derives 
from the Greek word for “wolf ” (λύκος) 
cannot in fact be substantiated since 
this argument revolves around the 
adjectival form of the noun λυκαîος, 
which normally would be from an 
α-stem noun. The adjectival form 
of λύκος (wolf ) is λύκειος, which 

would derive from an ο-stem noun. 
The underlying noun of the adjec-
tive λυκαîος is *λύκα, which is not a 
Greek word since the word for female 
wolf is λύκαινα. However, the words 
that can be associated with this stem 
are related to “light.” See Cook 1914, 
pp. 63–68; Jost 1985, pp. 250–251; 
Zolotnikova 2013, p. 105; Mahoney 

2018, pp. 15–20.
11. Belis 2015, pp. 50–55, 201–203; 

see Table 1, below.
12. Davis 2017, pp. 4–5.
13. Romano and Voyatzis 2014, 

pp. 584–589.
14. Peatfield 1990, p. 126; Chaniotis 

1999, pp. 181–220.

Figure 4. Early morning light at the 
altar of Zeus on Mt. Lykaion. Photo 
D. G. Romano
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in relation to the majestic sweeping views create a sensational impact, dis-
cussed below. The most energizing attractions, however, may have been the 
dynamic expressions of natural physical forces experienced there, related to 
earthquakes, ground motion such as landslides and rockslides, lightning, 
and thunder.

In the 8th century bce, Hesiod (Theog. 504–505) made a stark distinction 
between Zeus’s lightning bolt, the visible flash it created, and the sound of 
thunder: δῶκαν δὲ βροντὴν ἠδ᾿ αἰθαλόεντα κεραυνὸν / καὶ στεροπήν: τὸ 
πρὶν δὲ πελώρη Γαῖα κεκεύθει ([The gods] gave [Zeus] thunder and the 
burning thunderbolt / and the flash of lightning: for before then monstrous 
Earth had hidden these). Each component was wielded individually by 
Zeus, yet always in conjunction with the others. The myth captures three 
levels of power embodied in the experience—sound, sight, and physical 
impact. For those living in the Mt. Lykaion area, regular powerful lightning, 
thunderstorms, and earthquakes likely affected their perceptions of the 
natural forces of the mountain. Pausanias mentions that the Neda River 
begins on Mt. Lykaion at a place called Mt. Kerausios, which must mean 
“thundering.”15

Our case for the influence of natural forces begins with the ancient 
tectonics, which shaped the unique landscape, and the active plate tectonics, 
causing ground motions and land ruptures. We then focus on the unique 
vantage point that Mt. Lykaion offers for sensing and observing thunder 
and lightning. We broadly quantify the frequency of lightning and intensity 
of thunder at and surrounding the sanctuary, and we note the frequency 
and intensity of earthquakes, moving from general influences of ground 
shaking and atmospherics to specific impacts on the site.

T E C TO N I C  D I M EN S I O N S

Mt. Lykaion lies in the Pindos belt, a mountain range created by plate-
tectonic collision ca.  70 to 55  million years ago.16 Today, the folded, 
thrust-faulted rocks are exhumed as a 50 km wide north-trending swath 
of alternating ridges and valleys.17 The southern peak, where the upper 
part of the Sanctuary of Zeus, including the ash altar, is located, projects 
upward from this tectonic grain as a smooth, symmetrical, conelike sum-
mit (Figs. 5, 6). Figure 5 is a view from the east of the position of the ash 
altar, perched high above Megalopolis. Its soft landscape of weathered 
sandstone and thin-bedded limestone contrasts with jagged expressions of 
subjacent thick-bedded limestone. Note the steep and rugged landscape 
that had to be surmounted by those visitors who traveled to the Sanctuary 
of Zeus (see Fig. 5).

15. Paus. 8.41.3: εἰσὶ δὲ αἱ πηγαὶ 
τῆς Νέδας ἐν ὄρει τῷ Κεραυσίῳ: τοῦ 
Λυκαίου δὲ μοῖρά ἐστι (The source of 
the Neda is on the Kerausios moun-
tain, which is a part of Mt. Lykaion). 
While Κεραύσιος is not a Greek word, 

κεραύνιος (LSJ9) means “of a thunder-
bolt” or “thunder-smitten.”

16. Skourlis and Doutsos 2003, 
pp. 892–895.

17. Davis 2019, pp. 1182–1183.
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Figure 13. Thunder events: (a) thun-
derstorm hours/year (TH) assumes 
a 15 km perceptual range; (b) thun-
derstorm days/year (TD) at 15 km. 
Sites are listed in Table 1. R. Said; data 
Vaisala Inc.
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highest mountain in Greece at 2,917 masl and was known as the legendary 
home of the gods. A sanctuary of Zeus was uncovered there just below the 
peak, at 2,817 masl (Ayios Antonios). Several of these sanctuaries of Zeus 
are found in relatively low-lying areas, including the examples at Olympia, 
Nemea, and Athens (see Table 1, sites 4, 10, and 14).

With respect to thunderstorm days, the ash altar of Zeus at Mt. Lykaion 
(site 1) and the Sanctuary of Zeus in the Megalopolis agora (site 2) show 
the same number of days, 49—the highest value in the Peloponnese. The 
elevation at Mt. Lykaion is 980 m greater, and the linear distance between 
the sites is approximately 15 km. They register the same number of thun-
derstorm days because they are in the same general geographical region. 
The site that shows the greatest number of thunderstorm days in Greece 
is the Sanctuary of Zeus at Dodona (see Table 1, site 17), in the Pindos 
Mountains in northern Greece, near the modern border with Albania. 
Dodona was known in antiquity as the oldest Greek oracle (Hdt. 2.54–55). 
Odysseus goes to Dodona “to hear the will of Zeus from the high-crested 
oak of the god” (Hom. Od. 14.327).

We assume that lightning incidence today is not dramatically different 
than it was 3,000 years ago because overall thunderstorm development is 
primarily dependent on atmospheric moisture, near-surface temperature, 
and the temperature profile throughout the troposphere, and these trends 
over the last millennia are not shown to be larger than typical decadal 
variations. Local factors impacting storm development and lightning, in-
cluding altitude/orography and locations of land-sea interfaces, have not 
changed significantly (from a meteorological perspective) during that time. 
The annual number of thunderstorms may have varied, but we reasonably 
assume that the relative locations of storms have not.

The above evidence shows that people living in the vicinity of the 
Sanctuary of Zeus on Mt. Lykaion regularly experienced nearby lightning 
and had one of the best vantage points in Greece to see lightning and hear 
thunder from distant thunderstorms. Although not a hot spot for direct 
lightning strikes, Mt.  Lykaion had a panoramic view of more distant 
lightning and the highest number in all the Peloponnese of days per year 
when thunder could be heard.

CO N C LU S I O N S

The motive that drives this research is the desire to understand what initially 
attracted people to Mt. Lykaion, and why they kept coming to it over the 
course of thousands of years. We conclude that the practical resources on 
or near the site (for example, springs, mountain meadows, building stone) 
would not necessarily have been the initial or only attractions, nor would 
they in themselves account for the sustained use that is now well documented 
by the Mt. Lykaion Excavation and Survey Project. There are additional 
powerful and visceral draws. The majesty of the site and the views from 
the mountain are constant features. Not unrelated is the uniqueness of the 
geomorphology of the landscape, so anomalous with respect to the typical 
topography of the Pindos mountain belt. In addition, strong earthquakes 
and related phenomena—ground shaking, destruction and death, landslides, 
rockfalls—are the result of ongoing crustal extension in the Peloponnese. 
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The occurrence of earthquakes in the Peloponnese, then and now, is suf-
ficiently frequent that the awe and fear they inspire are never lost on a 
local community. Finally, the atmospheric expressions of powerful forces 
in the forms of lightning and thunder, though not occurring every day, 
are seasonal, reliable, awe-inspiring, and essential elements in the cult of 
Zeus, who came to be honored at the site. All these experiences no doubt 
enhanced reverence for the formidable natural forces of the mountain and 
may help explain the initial attraction of the site, its development into a 
famed sanctuary of Zeus, and its continued use over thousands of years.
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