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IODP Expedition Report

Exp. 398: Hellenic Arc Volcanic Field

It was a chilly, breezy day on the 16th December
as the JOIDES Resolution set sail from Tarragona
in Spain, but everyone was outside on deck to
celebrate the moment. After all the nervousness of
trying to avoid pre-departure Covid infections, the
entire science party was now safely onboard and
Covid-free. Finally, we could let our excitement
take over!

Our destination was Greece and the Aegean
Sea, where we would spend the next two months
recovering seafloor sediments from around three
neighbouring volcanoes in the Hellenic Arc.
Christiana Volcano, now extinct, is known to have
had a large ignimbrite eruption approximately
one million years ago that left ash and pumice
deposits on neighbouring islands, but the history
of its other eruptions is not well known. Santorini
Volcano is a famous caldera volcano, which 3,600
years ago produced one of the largest eruptions
in recorded history (known as the ‘Minoan’ or
‘Late Bronze Age’ eruption). The beautiful ring-
like islands of Santorini that are so popular with
tourists today are actually the caldera rim of the
mostly-underwater volcano, and they surround
a younger central island formed by more recent
eruptions. Finally, Kolumbo Volcano is an
entirely underwater volcano that had a deadly
eruption in 1650 CE and is today famous for the
incredible hydrothermal activity taking place in its
submarine crater. Together, Christiana, Santorini,
and Kolumbo are called the CSK volcanic field,
and they are the perfect place to investigate the
processes that drive island arc volcanism and
how such volcanoes interact with the marine
environment.

The scientific objectives of Expedition 398 were
therefore primarily related to volcanism. What is
the full eruption record of the CSK volcanic field
— are there eruptions that are not known from on-
land deposits? How are the processes of magma
generation and the timing of eruptions from the
different volcanoes linked to regional tectonic
processes like rifting? What can we learn about
caldera-forming eruptions from the submarine

lona Mcintosh (JAMSTEC)

deposits of Santorini’ s huge Minoan eruption,
or about the hazards associated with shallow
submarine eruptions like those of Kolumbo?
However, to answer these questions we need not
only volcanologists but also structural geologists,
paleomagnetists, micropaleontologists, and
so on — the opportunity to be part of such an
interdisciplinary science party is one of the real
joys of IODP.

I was sailing as a Physical Properties Specialist,
and my work was focused on making discrete
measurements on the cores after they had been
split. I measured P-wave velocity and shear
strength using the Gantry system and took
samples for Moisture-and-Density (MAD)
measurements using the dual-mass balance and
Helium-pycnometer system. This was my second

Photol: Timothy Druitt (Co-Chief Scientist, Université Clermont
Auvergne, France) describes the beautiful volcanic stratigraphy that can
be seen in the surrounding caldera walls of Santorini. (Credit: Thomas
Ronge, IODP JRSO)

m——e T - e A
Photo2: Taking samples of split cores for Moisture-and-Density (MAD)
analyses with Greek Observer and fellow Physical Properties team

member Paraskevi Nomikou (left). (Credit: lona McIntosh, [ODP JRSO)
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cruise on the JR (I previously joined Expedition
376 to Brothers Volcano in the Kermadec Arc),
so these analyses were familiar to me. I found
myself grateful for that prior experience (although
of course the wonderful IODP technicians are
always on hand to help) because we were lucky
enough to have an incredibly busy Expedition!
The combination of high recovery (~59% overall)
and drilling in shallow water depths meant cores
arrived rapidly and there was always something to
be measuring. Although we had some difficulties
when drilling in intervals of loose volcaniclastics,
the fantastic drilling team on the JR always
worked hard to find a solution and we were able
to achieve the vast majority of our drilling targets.
In total, we drilled 28 holes at 12 Sites, with a
total recovery of 3346.37 m of core.

As well as the excellent recovery, which will
keep us busy with our post-cruise research for
a long time to come, Expedition 398 was an
incredible experience for several reasons. First
of all, the cruise spanned both the Christmas
and New Year holidays, and I was amazed by
the lavish feasts prepared by the catering staff,
as well as the general effort from everybody to
make a celebratory atmosphere at a time of year
when it can be difficult to be away from friends
and family. Secondly, Expedition 398 must be an
unusual Expedition for being so close to land the
whole time — particularly when we were drilling
the Sites within the Santorini caldera itself! To
be working while surrounded by such beautiful
scenery was a privilege indeed. And finally, there
were a huge number of outreach tours held on
Zoom during the Expedition, including many
classes from Greek schools. To share with these
children what we were learning about their
volcanoes, and to hear their excitement and
interest in what we were doing, was incredibly
rewarding.

Now the science party members are beginning our
post-cruise research, using the data and samples
generated during the Expedition itself, and we
will be meeting again at the post-cruise sampling
party at the Bremen core repository in July
2023 for further detailed sampling and scientific
discussions. My personal post-cruise research
is focused on eruption processes and hazards
of island and submarine volcanoes. As well as
the physical properties of the volcanic deposits,
including size and porosity of ash and pumice
particles, I will be analysing the concentrations of

volcanic gases (such as H2O and CO2) dissolved
in the glassy parts of ash and pumice. These
dissolved gas concentrations tell us about magma
degassing processes during eruptions and can,
for example, help us to understand whether
pumice from a submarine eruption was deposited
immediately on the sea floor or if it was able to
reach the sea surface. There are many similar
island and submarine volcanoes in Japan, for
example the Kikai caldera south of Kyushu that
had a huge eruption like Santorini 7,300 years
ago, or the submarine Fukutoku-Okanoba volcano
that erupted a floating pumice raft in 2021. I
hope that what I learn from the deposits of the
CSK volcanoes will also help me in my ongoing
research into the eruption processes and potential
hazards of these Japanese volcanoes.

It was a real privilege to join this Expedition and
I am very grateful to J-DESC for the financial and
logistical support that made it possible. If there
are any people wondering about whether to apply
for future IODP Expeditions, particularly students
or young researchers, I strongly encourage them
to do so!

Photo3: A foam recreation of the JOIDES Resolution sets sail in a
particularly watery section of core. (Credit: lona McIntosh, IODP JRSO)
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Photo4: The sushi section of the New Year’ s Day feast onboard the
JOIDES Resolution. (Credit: Iona McIntosh, IODP JRSO)
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51D IODP iR 7> a—IL

FiaFEH
®TFEH

JOIDES Resolution

399 Building Blocks of Life, 2023/4/12 | Ponta Delgada, Portugal
Atlantis Massif 2023/6/12 | Ponta Delgada, Portugal

205 Reykjanes Mantle Convection | 2023/6/12 | Ponta Delgada, Portugal
and Climate 2023/8/12 | Reykjavik, Iceland

400 NW Greenland Glaciated 2023/8/12 | Reykjavik, Iceland
Margin 2023/10/12 | Reykjavik, Iceland

101 Mediterranean-Atlantic 2023/12/10 | Amsterdam, Netherlands
Gateway Exchange 2024/02/09 | Napoli, Italy

402 Tyrrhenian 2024/02/09 | Napoli, Italy
Continent-Ocean Transition | 2024/04/08 | Napoli, Italy

03 Eastern Fram Strait Paleo- 2024/06/04 | Reykjavik, Iceland
Archive 2024/08/02 | Reykjavik, Iceland

Mission Specific Platform

2023/08~

389 | Hawaiian Drowned Reefs 2023;10 TBD
New England Shelf TBD

4 TBD

06 Hydrogeology (2024)

Chikyu
Japan Trench 2024/09 ~

4 TBD

05 Tsunamigenesis 2024/12
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IODP - ICDP EHIEZES

B RBEFHERIETE (10DP) EIRZES (2023 F£4 A 1 ARFE)

O Science Evaluation Panel (SEP)

Science sub-group Al B (HETARY) - L0 #d GRHERY) -
$H4 HET (EERMHR ST - M B CGREUR) -
i B (LR

Site survey sub-group LA 5% (1 R%E) - BHA A GEFERFFTR TS
O Environmental Protection and Safety Panel (EPSP) #h 4 (BREUKZE)
O ECORD Facility Board (EFB) &&%F thif (ST H A

O Chikyu IODP Board (CIB) & f##] (G&&. #HFRF) - ¥ M1 (REKF) -
AT IESE CRECRFHIEENTFLRT)

O Curation Advisory Board (CAB) 3% i (EERAMNFEEHIZERT)

EPpE LFIFHERIEHE (ICDP) ERFEES (2023 F£4 A 1 BEHE)
O Assembly of Governors (AOG) F& & CCERIEE)

O Executive Committee (EC) /NEF ERH (ERFE R FEHAE)

O Science Advisory Group (SAG) T2 #i%5 (CRILKY)

ZF Dt
O AGU Taira Prize Committee ABIE 548 (HEERFSTHIFEREAS) - ML #h8L (R ETRSY)

EFESREE (2022 FEISERESNIA)

O Science Evaluation Panel (SEP)
Science sub-group &4 #EFE (HFIKY) (~ 2022/09)

O JOIDES Resolution Facility Board (JRFB) ZH [&R (FHETEKY) (~2022/09)
O ECORD Facility Board (EFB) [LH ZZ[i (LMK (~2022/12)

O Curation Advisory Board (CAB) &% &r] (ERVEEYER)

FHREEZEERNDOIRI, chhie 5 T3 nWET,
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