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The Mangatolu Triple Junction (MTJ), located in the northeast Lau Basin in the southwest Pacific, consists 

of three spreading centers that intersected in a ridge-ridge-ridge (RRR)-type configuration in the last 

500,000 years. The northern part of the Lau Basin is dominated by a complex microplate mosaic, with 

three of the plates meeting at the MTJ. At least three distinct active hydrothermal systems are identified 

by plumes detected in the water column, at the center of the triple junction, at a large central volcanic 

complex coincident with the axis of the northeastern arm, and on an off-axis volcanic complex of the 

southern arm. A compilation of marine geophysical data (hydroacoustics, magnetics, and gravity) was 

used to construct the first comprehensive geological map of the MTJ at a scale of 1:200,000 to investigate 

the relationship between the mapped structure and magmatism and the known hydrothermal vents. 

Analysis of the geological map shows three stages of back-arc crust development, with the most crustal 

growth since the initiation of the MTJ in the northeastern arm, followed by the southern and western 

arm, which are in transition between rifting and magmatic spreading. The three hydrothermal systems 

are closely spatially associated with volcanic ridges (approx. 1100 m x 300 m x 30 m), most likely underlain 

by dike-like intrusions at the spreading center. Additionally, the vent sites inside the neovolcanic zone are 

proximal to large shield-like volcanic complexes (approx. 22.5 km x 6.5 km x 200 m high) and vent sites 

outside the neovolcanic zone are related to off-axis fissure volcanoes of the southern arm (approx. 17.5 

km x 4 km x 650 m high). Furthermore, the hydrothermal vents are located in areas where high fault 

density, coincident with enhanced magmatic activity at the volcanic centers transitions into lower fault 

density. The distribution of hydrothermal venting shows the importance of large-scale permeability, in 

combination with structurally localized magmatism, which can be directly linked to the evolving 

microplate mosaic in the NE Lau Basin. The results of this study contribute to our growing understanding 

of the role of triple junctions in microplate formation and the initiation of hydrothermal systems in back-

arc basins. 
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