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Figure 2. Map of the southern Aegean Sea. Volcanoes of the Hellenic arc are shown in red. Major faults compiled from Jackson (1994), Jolivet and
Brun (2010) and Kokkalas and Aydin (2013).
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Why Santorini?

Santorini has been historically and
geologically active

Santoriniis well studied
geologically and geochemically

Santorini is located on thinned
continental crust

Santoriniis surrounded by water



P wave velocity perturbations at 1 km depth
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We see metamorphic blocks!

1 km

Cape Columbos
ff ring
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oriented NE-SW "+,

Summit of
Peristeria volcano

Summit of .
Skaros shield *

Historic vents of
Nea Kameni

Prominent fault

/

Cinder Cones of Akrotiri Peninsula

Basement horst
south of the
Kameni Line

Q

Early Centres
of Akrotiri Peninsula

2 km
Figure 7. Vent distribution in the Santorini Islands, and the two main
volcano-tectonic lineaments (Druitt et al. 1999).
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What’s the bullseye?
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Maybe just a basin ...

Velocity (km/s)




Composition, Temperature, Porosity or Melt?
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Composition, Temperature, Melt, or

Porosity?
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Figure 17. Isopachs of pumice-fall deposits of six pyroclastic eruptions (Druitt et al. 1989; 1999).
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Figure 17. Isopachs of pumice-fall deposits of six pyroclastic eruptions (Druitt et al. 1989; 1999). L
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(c) Phase 2 to phase 3. Eruption increasingly
Fragmentation shallow, then deepening. subaqueous. Fragmentation shallow.

Figure 35. Vent evolution during the Minoan eruption
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Minoan phase 3 (after
Pfeiffer, 2001)
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Vents locations from eruptions
spanning a ~200 kyr history (derived
from isopach maps, Druitt,
1988,1999)
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Summit of Peristeria volcano
(Druitt et al., 1999)

Summit of Skaros shield
(Druitt et al., 1999)

Minoan phase 3 (after
Pfeiffer, 2001)
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Vents locations from eruptions
spanning a ~200 kyr history (derived
from isopach maps, Druitt,
1988,1999)



VALLES CALDERA CREEDE CALDERA TIMBER MOUNTAIN CALDERA

A. Physiographic sketches

Vents do not

Bt
topographic

caldera wall, vents . Nt

localized in semi- i T e N

i | B. Structural relations
EXPLANATION
* Postcollapse volcanic center
4w Rim of topographic wall Lipman, 1984
————— Inferred position of buried ring fault



Geologic evolution of the Valles Caldera
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Geologic evolution of the Valles Caldera b
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Summit of Peristeria volcano
(Druitt et al., 1999)

Summit of Skaros shield
(Druitt et al., 1999)

Minoan phase 3 (after
Pfeiffer, 2001)

Inflation Mogi Source
(Parks et al., 2012)

A5

Vents locations from eruptions
spanning a ~200 kyr history (derived
from isopach maps, Druitt,
1988,1999)



Caldera collapse at Santorini has
been focused along ring faults
located in the Northern portion of
the caldera

Vents from large eruptions tend
to localize along ring faults,
Santorini has used the same ring
faults through multiple caldera
forming episodes

Magma body located in the
northern portion of the caldera
beneath region of caldera
collapse

Summit of Peristeria volcano
(Druitt et al., 1999)

Summit of Skaros shield
(Druitt et al., 1999)
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Minoan phase 3 (after
Pfeiffer, 2001)

Inflation Mogi Source
(Parks et al., 2012)
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Vents locations from eruptions
spanning a ~200 kyr history (derived
from isopach maps, Druitt,
1988,1999)



ntrusive magma bodies
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Summit of Peristeria volcano

(Druitt etal, 1999 Summit of Skaros shield

(Druitt et al., 1999)

Minoan phase 3 (after
Pfeiffer, 2001)

Inflation Mogi Source )
(Parks et al., 2012)

Vents locations from eruptions
spanning a ~200 kyr history (derived
from isopach maps, Druitt,
1988,1999)




How are the faults oriented?

PLATE ("Piston")
Single, large volume eruption

PIECEMEAL
multicyclic?

TRAP-DOOR
asymmetrical pluton?

DOWNSAG
small volume/deep pl

small / deep pluton?

sagd-pack

b)

small
deep chamber

large
shallow chamber

Jocqla 2007




How are the faults oriented?
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Magma storage region > 3 km depth

Figure made by Michele Paulatto
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How are the faults
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CRATER
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Figure 35. Vent evolution during the Minoan eruption
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Diatremes(?)
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White et al., 2011



Recap

Caldera collapse at Santorini has
been focused along ring faults
located in the Northern portion of
the caldera

Vents from large eruptions tend
to localize along ring faults,
Santorini has used the same ring
faults through multiple caldera
forming episodes

Magma body located in the
northern portion of the caldera
beneath region of caldera
collapse

Summit of Peristeria volcano
(Druitt et al., 1999)

Summit of Skaros shield
(Druitt et al., 1999)

.....

Minoan phase 3 (after
Pfeiffer, 2001)

Inflation Mogi Source
(Parks et al., 2012)
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Vents locations from eruptions
spanning a ~200 kyr history (derived
from isopach maps, Druitt,
1988,1999)



Views of the Magmatic(?) System




Views of the Magmatic(?) System T

4 km depth
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(c)
Interpretation

Santorini caldera

basement &
collapsed volcanics

bypassing of mafic melts

o Pre-eruptive storage
of plinian magmas

melt transfer

10 km

(d)
Dominant
plutonic
residue

Compositionally
heterogeneous
cupolas &
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What we have
done

What
we

want
todo

Druitt, 2016

Inflation Mogi Source
(Parks et al., 2012)

Summit of Peristeria volcano
(Druitt et al., 1999)

Summit of Skaros shield
(Druitt et al., 1999)

Minoan phase 3 (after
Pfeiffer, 2001)
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Vents locations from eruptions
spanning a ~200 kyr history (derived
from isopach maps, Druitt,
1988,1999)
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Questions




