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Brothers volcano is an active submarine arc volcano on the southernmost section of the 
Kermadec-Tonga arc, northeast of New Zealand. The volcano caldera hosts hydrothermal systems 
in a volcanic arc setting that differ from those hosted in mid-ocean ridges in their fluid chemistry 
and mineralization due to the more felsic host rock and high magmatic volatile content. Brothers 
volcano hosts two distinct seafloor hydrothermal systems: a seawater-dominated system on the 
caldera flank and a system dominated by magmatic volatiles at the summit of a resurgent volcanic 
cone within the caldera. Drill cores from Brothers volcano were collected at various sites within 
the caldera on the International Ocean Discovery Program (IODP) Expedition 376 from May 5-
July 5, 2018. The objective of this study is to determine the sulfur budget in a hydrothermally 
active arc volcano and to understand mixing relationships between seawater, hydrothermal fluid, 
and magmatic volatiles. Drill sites from the seawater dominated Northwest Caldera were located 
near actively venting black smokers, and thus are believed to represent regions of hydrothermal 
upflow. Sulfur isotopes can be used to identify the source of the sulfur as well as sulphide mineral 
precipitation processes. Pyrite and anhydrite from drill core at these sites have been analysed for 
precise measurements of 32S, 33S, 34S, and 36S using isotope ratio mass-spectrometry in the Stable 
Isotope Geobiology Laboratory at the Massachusetts Institute of Technology. The isotope data 
show a clear distinction between the sulfur isotopic composition of sulfate and sulfide minerals. 
The combination of δ34S and Δ33S values suggest sulfur disproportionation of magmatic SO2 as the 
primary control on sulfur cycling within this seawater dominated hydrothermal system. 


