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Trace Elements at the Manus Basin,
Papua New Guinea
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Hydrothermal fluid samples were collected from three hydrothermal active sites (VIENNA
WOODS, PACMANUS and DESMOS Site) in the Manus Basin during the New STARMER
ManusFlux Cruises in 1995 and 1996. Total (dissolved plus particulate) concentration of trace
elements (Al, Mn, Fe, Ni, Co, Cu, Zn, Cd, Pb) were determined using graphite furnace atomic
absorption spectrophotometery without preconcentration. The fluid characteristics taken from
the three sites are completely different. The DESMOS fluids show the unique chemical charac-
teristics of extremely low pH (2.1) and high H,S concentration (9.7 mM). In addition, they
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have higher concentrations of Al and lower concentrations of other trace elements than those
of the other two sites. In particular, the concentrations of Fe, Cuand Zn are extremely low. It is
suggested that the reaction between trace elements and H,S is a dominant pathway in the DES-
MOS fluid. If this is the case, Mn, Fe, Ni, Cu, Zn, Cd and Pb have been chiefly scavenged from
the hydrothermal fluid as sulphide before discharged from the hydrothermal vent. On the other
hand, Al are released in high concentration from the hydrothermal vent without being
scavenged from the hydrothermal fluid because aluminum sulphate ((Al, (SOy}; ; water-solu-
ble) is formed in the DESMOS fluid and diffused to the ambient sea water. In other words, the
reason for the high Al concentration in the DESMOS fluid is that the formation of aluminum
sulphate is predominant because the low pH limits the formation of the insoluble aluminum

hydroxide.
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Fig.1 Geodynamic sketch of the Manus Basin as well as locations of PACMANUS, DESMOS and VIENNA WOODS

hydrothermal sites.
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Fig. 2 Mg vs. pH, total carbonate and H,S relationships for

the hydrothermal fluid samples taken from three
hydrothermal sites in the Manus Basin.
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Fig. 3 Relationships between Mg and Al, Ni, Fe, Cu, Zn, Pb, Mn and Cd for hydrothermal fluids collected at PACMANUS,
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