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Steep “caldera” walls run around the inside of Santorini !



Nea Kameni, Santorini  



Volcanic layers on Santorini: 60 meters of white tephra on top 
of ancient soil!!   !
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Result of a previous giant 
volcanic eruption!

The volume of tephra 
suggests an eruption of 60 
cubic kilometers of rock/
magma!!

Created 100 km3 of tephra!!

15x larger than the 
Vesuvius eruption of 79 CE!



Where is Santorini? 
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Where do Volcanoes occur??!



“Plate Tectonics,” The Basic Idea:!



Why does rock melt beneath subduction zones?   !



Why does rock melt beneath subduction zones?   WATER!!



Locations of the Major Tectonic “Plates”!







North America 



South Africa 



East Antarctica 



Eastern Australia 



Southeast China 



Eastern Siberia 



North Africa 

Greece 



























































































































Seismic Tomography Beneath North America!



Seismic Tomography Beneath Africa!



Courtesy of C. Conrad!

Patterns of Mantle Convection!





Tectonics of the Eastern Mediterranean   !
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Tectonics of the Eastern Mediterranean   !



Tectonics of the Eastern Mediterranean   !



GPS study of Internal Deformation in the Anatolian Plate 



Tectonics of 
the Hellenic 
Arc   !









Archaeological Site at Akrotiri   !

Excavations started in 1967; Closed in 2005!



Olympia (~ 600 BCE)!



Akrotiri (up until 1630 BCE)!













The blast came in 3 distinct phases!

* The first is thin, and slightly eroded. People had warning and 
were able to evacuate (no bodies found)!





Volcanic Rocks of 
Santorini!

Orange is “Minoan 
Tuff”!

Radiocarbon dates 
are 1600-1630 BCE!

•  Questions remain 
about exact 
archaeological dates!
•  Tree rings, Chinese 
crop failures  1628 
BCE!

•  No written texts 
other than Minoan 
“Linear A”!



The Minoan civilization on Crete collapsed a century later, 
taken over by the Myceneans, who took “Linear B” as the basis 
for what became the written Greek language!
Was this related to the Eruption of Santorini?!



•  Only small amounts of ash fell on Crete (most blew eastward 
to Anatolia), but could have damaged crops!

•  Evidence of widespread fires on Crete could have been from 
the shock wave of the blast!

•  Tsunamis are a very possible cause of delayed collapse of 
Minoan culture (damaging seagoing economy)!



The tsunami from the 1610 BCE eruption of Mt. Thera may 
have been 10-35 meters along the northern coast of Crete!



Where else do you see an island like Santorini?!



Where else do you see an island like Santorini?!



Krakatau Eruption of 
1883:!

•  18 cubic kilometers of 
ejected tephra!

•  Tsunami killed 36,000!



Was Akrotiri or Crete 
“Atlantis?”   !

Plato (~350 BCE):!
Dialogues of Timaeus 
and Critias!



Plato:!

“there was an island situated in front of the 
straits which by you are called the pillars of 
Heracles. The island….was the way to other 
islands, and from these you might pass to the 
whole of the continent….Now in this island of 
Atlantic there was a great and wonderful empire 
which had rule over the whole island and 
several others, and over parts of the 
continent…..But….there occurred violent 
earthquakes and floods, and in a single day and 
night of misfortune….the island of 
Atlantis….disappeared in the depths of the sea.”!



Supposedly….Critias heard the story of Atlantis from his 
grandfather!

•  who heard if from his father!
•  who heard it from Solon (law giver of Athens)!
•  who in 600 BCE heard from people in Lower Egypt!
•  who said it happened 900 years earlier!



Plagues of Egypt, JMW Turner (1800)    !



Path of a Tsunami from Thera to Egypt?   !



Plagues of Egypt: !

Water turned to blood, infestations of frogs, gnats and flies, 
darkness, violent hail!

The Israelites were guided by a “pillar of cloud” by day and a 
“pillar of fire” by night.!

Dates of the Israelite exodus are often estimated to be around 
1450 BCE  --- long enough ago for the events of Thera’s 
eruption to become part of legend!



Other Possible Myth Origins from the Eruption of Thera: !

• Deucalion and the Flood: Prometheus warns his son Deucalion 
of Zeus’ planned flood. Deucalion and his wife build an ark and 
survive, and their son Hellen is the father of the Greeks, or 
Hellenes!
•  Jason and Argonauts: attacked by a bronze giant named Talos 
who threw rocks down on them from the top of a mountain and 
had a “red-hot embrace” and whose son Leukos destroyed cites 
on Crete and drove away its king.!



Akrotiri – only written language is Linear A, still undeciphered    !
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So….could this happen again?!? 



What is the cause of most tsunamis?!



What is the cause of most tsunamis?  EARTHQUAKES!!



Most recent large 
tsunami: 2011 
Tohoku (Japan) 
earthquake 

Japan is one of the 
most seismically 
active places in the 
world. 

It sits at the 
intersection of 4 
tectonic “plates.” 

Japan Trench 



The earthquake rupture was unusually long: > 3 minutes 

(Miaki Ishii, Harvard Univ) 



A magnitude 9.0 
earthquake was not 
expected based on 
historical seismicity 

(Chuck Ammon, Penn State) 



The tsunami was 
greater than 15 m 
(50 ft) in places 
along the Japan 
coast. 

Sendai. New York Times 
Miyagi prefecture. AP 

The tsunami was 
responsible for 
most of the damage 
and most of the 
lives lost (>10,000) 



The tsunami was felt 45 ft high 
when it hit the Fukushima 
Nuclear Power Plant 

The 19-ft seawall was 
insufficient 





COMPLEX 
PLATE 

BOUNDARY 
ZONE IN ASIA!

Northward 
motion of India 

deforms much of 
the region!

Creates many 
LARGE 

EARTHQUAKES!

Sumatra EQ,      
2004!

Pakistan 
EQ, 2005!

Sichuan EQ,      
2008!















Banda 
Aceh:!

Before….!



Banda 
Aceh:!

Before….!

and 
After…..!



Sumatra-Andaman Dec 26, 2004 EQ & Tsunami 
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[Satake et al., 1996]!
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From “Volcanoes and Earthquakes: A Popular Description in the Movements 
in the Earth's Crust,” by Georg Ludwig Hartwig, 1887 

Lisbon, 1755 



Lisbon, 1755 



Lisbon, 1755 



Massive landslides in places 
like the Canary Islands 
could cause large Atlantic 
tsunamis! 

La Palma (Canary Islands) 



Evidence of Giant 
Undersea Landslides in 
the Puerto Rico Trench 


