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Exploration for new metal sources is encouraging the search for alternatives, including mining of 

the seafloor. Metal-rich deep-sea hydrothermal vents, known as seafloor massive sulphide (SMS) 

deposits, have been discovered in many tectonic environments, including mid-ocean ridges, 

volcanic arcs, and back-arc basins. Despite almost four decades of research on SMS deposits, the 

fundamental geodynamic controls on ore formation are poorly constrained, particularly in 

subduction-related environments. A key question is:  “How do tectonic factors, such as pre-

existing structures and collisions with oceanic plateaus, influence the metallogeny of back-arc 

basins?” New global datasets, including satellite altimetry and its derivatives, as well as novel 

remote-predictive geological mapping interpreted from multibeam bathymetry, provide the 

opportunity to address this question at regional scales. Advances in ocean technologies, including 

remotely-operated vehicles, autonomous underwater vehicles, and lander-type seafloor drilling 

platforms, are providing new insights into the local structural and volcanic controls on ore 

formation at deposit scales. Here, we examine the metallogeny of the nascent back-arc region of 

Vanuatu in order to constrain the relationships between geodynamics, magmatism, and SMS 

formation. In the central part of the arc, a collision with a buoyant oceanic plateau segmented the 

volcanic arc front and affected the southern and northern back-arc regions in different ways. In the 

southern Coriolis Troughs (CT), voluminous eruptions are closely linked to asymmetric hinge 

rollback following the collision, forming a large shield volcano in the youngest back-arc rift. The 

caldera-hosted eruptions produced high-temperature but short-lived magmatic-hydrothermal 

activity. In the northern Jean Charcot Troughs (JCT), the collision caused a reversal in the rotation 

of the arc, reducing extension in the south and enhancing extension in the north. Unlike the CT, 

extension in the JCT is strongly affected by pre-existing structures, which form irregular widely-

spaced grabens and volcanic ridges, with enhanced magmatism in the central part of the back-arc. 

Here, long-lived hydrothermal fluid flow is focused along deeply-penetrating faults. This work has 

important implications for regional exploration for districts of SMS deposits, and for 

understanding the diversity of volcanogenic massive sulphide deposits in the geologic record. 
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