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Program description including the formation program abroad

The Kermadec intraoceanic arc northeast of New Zealand is characterized by a linear chain of ~30
major cone and caldera volcanoes, of which ~80% host active seafloor hydrothermal systems.
Massive sulfide deposits are found on at least four of these volcanoes, providing a unique opportunity
for in situ investigations of modern-day analogues of ancient onshore deposits. In particular,
fundamental questions of global relevance revolve around how regional differences in structural and
magmatic settings along the arc may influence the development of hydrothermal systems, and how
regional and local tectonic structures control fluid circulation and mineralization. Answers to these
questions will fill important knowledge gaps about the formation mechanisms of seafloor massive
sulfide deposits and their ancient analogues, providing important information relative to the
processes controlling critical mineral resources.

The candidate will focus the study on selected Kermadec volcanoes (e.g., Rumble lll, Rumble IW,
and Hungaroa), which provide a representative set of the different morphologies (cones vs. caldera),
as well as magmatic and hydrothermal settings observed along the Kermadec arc. The combined
use of pre-existing geophysical data (including, but not limited to, multibeam bathymetry and
backscatter, gravity, magnetics, heat-flow) from different platforms such as shipborne, Autonomous
Underwater Vehicles (AUVs) and Remotely Operated Vehicles (ROVs), will be integrated with new
data acquired during the PhD project in the context of international research cruises. These data will
be used to delineate the geometry of hydrothermal upflow zones and derive models of hydrothermal
circulation, which will be constrained by in-situ sampling of rocks and fluids and ultimately correlated
with the structural and morphological setting.
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The project will benefit from the following network of National and International Collaboration and
overseas experience:

1. lIstituto Nazionale di Geofisica e Vulcanologia
2. GNS Science, New Zealand

3. Geomar, Germany

4. University of Bremen, Germany

The candidate will join at least one international research cruise in the Kermadec Arc during the PhD
project. This trip will provide an important opportunity to visit GNS Science in Wellington, New
Zealand, and collaborate with overseas partners. Collaborations with European partners can also be
achieved under the umbrella of the Erasmus action.

Financial support: FRA — Caratori Tontini as well as external funding from GNS Science (NZ)
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