Kolumbo Submarine Volcano: A National Underwater Treasure for Greece
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Santorini volcano, of the active Hellenic volcanic arc, is among the most famous volcanoes in
the world, being the site of numerous explosive eruptions over the last 600,000 years. It is
particularly well known for the Minoan eruption (~1615 BC) which is thought to have had a
significant impact on the Minoan civilization in the eastern Mediterranean Sea. Millions of
people visit Santorini each year to view its stunning volcanic vistas. But few people know that
just offshore of the northeastern part of Santorini, at only a few hundred meters beneath
seawater surface, lies another volcano, Kolumbo (Fig.1) (Nomikou, 2003; Nomikou et al.,
2012b). This is an active submarine volcano that last erupted in 1650 AD (Fouque, 1879) and
caused significant damage and fatalities on the island of Thera as a result of gas discharges
and tsunamis (Dominey–Howes et al. 2000; Nomikou et al., 2012b). Recent exploration of
Kolumbo volcano using ROVs and submersible have revealed a fascinating underwater
landscape rich in unique geological and biological features (Carey et al., 2011).

Figure 1: Swath bathymetric map of Kolumbo volcano using 5m isobaths (Nomikou et al.,
2012b).

Kolumbo thus serves as a special “Underwater Physical Laboratory” within which scientists
spanning a wide range of disciplines can observe and study processes that have been
recognized in few other places throughout the world’s oceans. On the floor of Kolumbo’s
crater, hot volcanic fluids and gases are being discharged through the seafloor to form
spectacular chimneys and mounds (Fig. 2) made up of minerals rich in Fe, Zn, Pb, Au, Ag
and other metals (Kilias et al., 2011). These hydrothermal vents, first discovered in 2006
(Sigurdsson et al., 2012), represent a potential economically important ore deposit actively
being formed on and below the Aegean sea floor, triggered by the dynamic interaction of
seawater, hot volcanic rocks, and microbial activity. The hydrothermal vents are the sites of
extensive bacterial colonization (Fig. 3). Virtually the whole of their surfaces covered by
microbial mats of fascinating colors made of extremophile and acidophile microbes and
minerals with a fascinating range in color and textures which live under extreme toxic metal
0
rich conditions of high temperature (~100 C), and acidic waters. They thrive on the sulfur-,
iron- and other metal-rich fluids as a source of energy for their survival and may provide
important insights into how life evolved during early Earth history.

Fig. 2: Sampling with the manipulator arm of ROV Hercules from a hydrothermal vent mound
o
discharging both fluids and gases (220 C).

Fig. 3: Streams of white bacteria spreading along the crater floor of Kolumbo volcano.

Even though Kolumbo lacks any vent eukaryotic fauna like deep sea mussels, bythograeid
and galatheid crabs, barnacles, large actinians (sea anemones), and gastropods that are
found at other vent fields like Sunrise, at the upper part of carter walls many different kind of
fishes have been found (Fig. 4).

Fig. 4: Eel at the inner crater walls of Kolumbo Volcano at 170m depth.
Just as the caldera of Santorini provides breathtaking views of vertical cliffs carved into
mutlticolored volcanic rocks, the walls of Kolumbo’s crater are the sites of equally spectacular
underwater landscapes (Fig.5) (Carey et al., 2011; Nomikou et al., 2012a). Similar volcanic
processes have created thick sequences of volcanic ash and lava that have been sculptured
by waves, ocean currents, and earthquakes.

Fig. 5: Remotely operated vehicle Hercules examines a vertical pumice wall in the crater of
Kolumbo submarine volcano.
Despite it’s great natural beauty, Kolumbo is an active volcano that lies in close proximity to a
major tourist destination in Greece. Recent studies have shown that there is more earthquake
activity beneath Kolumbo than there is beneath Santorini (Bohnhoff et al., 2006; Dimitriadis et
al., 2010). The observed metal enrichment underscores the importance of shallow submarine
geothermal activity as a potential source of toxic metals in areas exploited by fishing.
Kolumbo is therefore an important site for monitoring signs of impending volcanic and

geothermal activity such as changes in the temperature, gas flux, and distribution of
hydrothermal vents on the crater floor (Fig.6). Kolumbo’s unique assemblage of geological,
biological, and hazard phenomena distinguish it as a unique underwater site that deserves
special recognition. Creation of a Special Research Area (SRA) would facilitate the scientific
exploration of this site and help assure the preservation of key features and resources.

Fig. 6: Field of multiple inactive and active sulfide/sulfate, spires up to 2 m high on top of a
hydrothermal mound with spire fragments, draped by Fe-bacteria mats on the floor of
Kolumbo submarine volcano (500m depth.)
Some of the objectives associated with a SRA would be to: 1). Coordinate scientific research
at Kolumbo through a process of academic oversight, 2). Encourage an evaluation of
resources and special features that would be used to direct future research projects, 3).
Stimulate the distribution of information about Kolumbo through a research database,
symposium, and the internet.
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