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The Santorini volcano

Santorini is an active stratovolcano
emplaced within a region of extensional
faulting in South Cyclades, Greece.

Santorini erupted in the 19t century, in the
20t century (1928-1950).

The latest episode (earthquake swarm &
ground deformation) was in 2011.

In 2025 a two-month-long seismic crisis
reaching Amorgos (NE of Santorini),
together with GNSS measurements made
before and during the crisis, provide insights
into the relations between the volcano
dynamics and its surroundings.
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Based on GNSS
data:

There 1s a dextral
transtensional
movement of

4.5 mm / yr
between the
Amorgos and
Astypalea 1slands
3.7 mm/yr RL S.S
2.5 mm/yr Normal

Seismicity at block
boundaries
1956 EQ M7.2
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The 2024-2025 crisis

The GNSS / InSAR data show that Santorini inflated since the summer of
2024.

We model this inflation with a magma source of ~ 7.7 x 10® m3 located ~3.5
km under the north-central floor of the caldera, near the inflation centre of
2011.

The inflation phase ceased around 27 January 2025.

Contemporaneously, the seismic activity, shifted to the north-east of
Santorini near the islet Anydros. This phase lasted about ten days, before
leading into a most intense phase that produced ground deformation
measurable at large distances over the South Cyclades.
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Observatory of Athens catalogue of the eight events of Mw >5. The colours indicate the dates of the events.
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GNSS sites
2024 - 2025

Total:

32/ 21 sites
(installed by
8/4/2025)

However:

Available on 31
January 2025: 9

(5 in Santorini and
4 in Amorgos, los,
Folegandros, Milos)
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GNSS sites
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19/15

and

Between
3-8/4/2025

4/1)

1/1/2024 3/8/2024 11/2/202512/2/202513/2/202515/2/202520/2/202525/2/202526/2/202527/2/2025 7/3/2025 8/3/2025 9/3/2025 10/3/2025 4/4/2025 5/4/2025 6/4/2025 7/4/2025

H South Cyclades m Santorini




Distribution spatiale des satellites
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| 12/2/2025: panoramic view of
G G ow ow o o installation ANYD (4nydros)
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Phase 2

The
deformationis
noticeable
further North.
On Naxos (70-
km away),
there is still
2.8cm
towards NNW.
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Displacement (mm)

vel(l) = 32.4 mm/yr, vel(2) = 31.2 mm/yr @(204, 117)

vel(l) = 11.3 mm/yr, vel(2) = 11.4 mm/yr @(31, 16)
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Sentinel-1A InSAR results for Anydros islet
Most of deformation occurred during late January to mid- February 2025
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Aseismic Slip on a SE-dipping normal fault explains the geodetic data
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Conclusions

The GNSS data show an inflation of the volcano since August 2024. We model it with a
magma source located 3.1 km near the inflation centre of 2011-2012.

After 24 January 2025, the seismic activity, shifted to the north-east of Santorini and
increased with eight Mw > 5 events and ground motion exceeding 3 cm at Naxos

The GNSS data is well fit with a model of dislocation of a south-east dipping fault
located between the Kolumbo submarine volcano and the Anydros islet, 18 km long, 12
km wide, with a tip at 7.5 km depth and ~3 m of normal slow-slip.

The model is consistent with the seismological and tectonic data.

The crisis might have been triggered by a small dyke injected laterally from the source
inferred beneath Santorini, however the geodetic data does not support the hypothesis
of a magmatic source being the primary responsible of the recorded deformation.
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