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Fig. 1 Tectonic framework of the Manus Basin (modified from [11, 18])
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Fig. 2 Temperature frequency distribution of the hydrothermal vent fluids in arc and back-arc basin systems (modified from [10])
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Abstract: We reviews the regional geological setting, tectonics, and magmatism of the Manus Basin in this study.
Based on the hydrothermal and tectonic data of the Manus Basin hydrothermal field, the relation between tec-
tonic-magmatism and hydrothermal activity is discussed, especially, in terms of the impact of tectonic-magmatism
on hydrothermal activity. The Manus Basin is a rapidly spreading back-arc basin, which is located in the northeast-
ern Bismarck Sea of the southwestern Pacific Ocean. The Manus spreading center (MSC), lies in the western Manus
Basin and is a mature back-arc spreading center with the development of the Vienna Woods hydrothermal field.
Basalts in the MSC are similar to those of mid-ocean ridge basalts (MORB). The southeast rift (SER) is an imma-
ture spreading center during its early stages of spreading. Located in the eastern Manus Basin, it gives rise to the
PACMANUS, DESMO, and SuSu Knolls hydrothermal fields. The MSC is similar to the mid-ocean ridge, while the
SER’s hydrothermal fluid is more influenced by volcanism and subduction, resulting in a magmatic and subduc-
tion-type fluid. Comparing to Vienna Woods, PACMANUS, DESMOS, and SuSu Knolls are relatively shallow
(1150-740 m), and the underlying magmatism is more intense. Additionally, the numerical simulation and the
magmatic degassing effect yielded a magmatic fluid in the hydrothermal system of the SER. In contrast with the
MSC, we observe that the hydrothermal activity intensity and fluid composition of the SER are mainly controlled

by magmatism.
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